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THE NICARAGUA CANAL. 
The discovery or construction of a 
route for passengers and merchandise 
across the American continent is a 
project of many centuries' standing. 
As early as 1502 the Central American 
coast was explored by Columbus in his 
search for the route to the Indies, for 
whose discovery his first voyage was 
undertaken. In 1510 a Spanish colony 
was founded nearDarien, on the shores 
of the Caribbean Sea. Eleven years 
later Panama was founded on the 
shores of the Pacific Ocean, following 
out Vasco Nunez de Balboa's discovery 
of the Pacific Ocean in 1513. In 1522 
Lake Nicaragua was discovered by Gil 
Gonzalez Davila. Two years later 
Francisco Hernandez de Cordova, who 
had been dispatched by Charles V. on 
a secret search for the supposed strait 
which it was supposed must penetrate 
the isthmus, took possession for the 




GENERAL VIEW OF GREYTOWN. 



king of Lake Nicaragua. He landed 
at the Gulf of Nicoya. He here took 
to pieces one of his vessels, transport- 
ed it piecemeal overland to Lake Nica- 
ragua, and there reconstructed it. He 
circumnavigated the lake, found its 
one outlet, the San Juan River, which 
he could not "descend. In 1523 the 
same king had enjoined upon Her- 
nando Cortez to search for the " secret 
of the strait," and Cortez himself was 
an enthusiastic believer in the proba- 
bilities and the possibilities of the 
strait, and much of his work was de- 
voted to its discovery. At a later date 
the Cabots and Jacques Cartier sought 
to penetrate the American continent. 

Eventually the hope was pretty well 
abandoned, as regards a natural water- 
way. The last survival of this idea is 
found in the "Northwest Passage," 
now also relegated to the past. The 
{Continued on page 72.) 
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CONSTRUCTION OF RAILROAD ACROSS SWAMP BACK OF GREYTOWN. 




DREDGE CITY OF PARIS THROWING UP EMBANKMENT IN HARBOR OF GREYTOWN. 
PROGRESS OF WORK ON THE NICARAGUA CANAL. 
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THE NEW YORK WATER SUPPLY -A GREAT DAM 
DECIDED UPON. 

Ever since the water supply of New York City actu- 
ally commenced to flow through the splendid new 
aqueduct completed last July, the public interest in 
the projected great dam, which formed a part of the 
whole water supply enterprise, has manifested itself in 
many ways. At the time the aqueduct was decided 
upon, the plans and specifications were submitted for 
the immense complementary work since known as the 
Quaker Bridge dam,* which was to be about four miles 
below the present Croton dam, and give a total stor- 
age capacity of 34,000,000,000 gallons. The great dam, 
however, has not been commenced, and the water sup- 
ply coming through the new aqueduct is still obtained 
from the old Croton reservoir, to which has been added, 
as sources of supply, some supplementary minor reser- 
voirs which the topographical features of the Croton 
basin favored being made available at small cost. 

The projected Quaker Bridge dam had many op- 
ponents, on account of its great cost, and the fear that 
a dam so high, holding such a vast body of water, 
might not be entirely safe. Its estimated cost was 
$4,087,000, and it was to be 180 feet in height above the 
river bed, below which the foundations would go down 
91 feet. On account principally of these considerations 
the New York Aqueduct commissioners, in whom the 
necessary authority is vested, have decided upon the 
construction of a dam designed to be somewhat less ex- 
pensive and at a location presenting fewer engineering 
difficulties, at Cornell. 

The new dam, for which Chief Engineer Fteley has 
been instructed to prepare plans without delay, will 
rise 159 feet above the bed of the Croton River, the 
foundations going down 70 feet. Its length between 
flow lines will be 1,736 feet, and its ecst is estimated at 
$3,650,000. Another dam, styled the Fteley, or Croton 
No. 2, had been projected, to be located about a mile 
below the present Croton dam, but this plan, although 
it would have been much less expensive, was laid aside, 
because it would have added but slightly to the present 
reservoir storage capacity. The estimated cost of the 
Fteley dam was put at $2,450,000 if built of masonry, 
and $1,750,000 if of earth, while its total capacity would 
have been 16,000,000,000 gallons. 

The site selected for the Cornell dam is about one 
and a quarter miles above that which had been 
adopted for the Quaker Bridge dam, and two and 
three-quarters miles below the present Croton dam, 
and will give an additional drainage area of twenty- 
one square miles, and a storage capacity of 30,000,000,- 
000 gallons. The engineer estimates that it will re- 
quire five years to build the new dam. 
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MR. CRAMP THE SHIPBUILDER, REPLIES TO HIS 
CRITICS. 

The charge is often made that the ships of our new 
navy, though making fast time under the special and 
the abnormally favorable conditions of their trial trips, 
are unable to approach contract speed with such con- 
ditions as obtain in ordinary Atlantic weather. The 
work these ships have done lends color, if it does not 
actually sustain, the charge. Whether or no these 
ships, if pressed, can really repeat their initial per- 
formances is an interesting one, and, with a view of 
getting at the facts, the Scientific American recent- 
ly sent to Mr. Charles H. Cramp, who is one of the 
best known and most skillful of American iron ship- 
builders, for his opinion on the subject. 

Mr. Cramp said : 

" The statement has been made that the cruisers re- 
cently built for the United States government, while 
making good time on their trial trips, have been defi- 
cient in speed ever since. This statement, so far as the 
cruisers constructed by us are concerned, is absolutely 
false, as will be readily seen by referring to the re- 
corded figures showing the speed our vessels made on 
the measured mile in their trial trips and in their later 
runs. 

" The cases of the Yorktown and the Vesuvius will 
afford an illustration of the truth of my assertion. The 
Vesuvius, when submitted to the trial test by the gov- 
ernment officials, registered a speed of 205 knots ; and 
this after having had her displacement increased from 
nine hundred to one thousand tons. With her former 
displacement we made her register a speed of 21 '65 
knots. It is a well known fact that in most cases 
abroad, instead of an increase in the normal speed 
over the trial speed, there is a marked decrease. 

" This falling off from the speed attained on the 
trial trip usually amounts to from 20 per cent to 25 per 
cent. This is a rule to which there are few exceptions ; 
and yet, in spite of all this, our critics, many of whom 
are actuated by feelings of personal spite, will try to 
have it believed that the ships turned out of our yards 
are found wanting in speed after a short term of ser- 
vice. Look at the foreign-built vessels of the Vesuvius 
class, known as the Sharpshooter class. These vessels 
have been trying to reach a speed of 21 knots, forced 
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draught, for nearly two years, without success. As yet 
they have not succeeded in making over 17 or 18 knots, 
natural draught. This falling off in speed of the 
foreign-built vessel is not due to any inefficiency of the 
officers, but to the fact that the engines of these ves- 
sels have not the quality of endurance, a defect which 
may be ascribed to the absence of good workmanship. 

" The cruiser Yorktown, built by us for the United 
States, is absolutely without a parallel so far as con- 
tinued excellence of speed is concerned. The officers 
in charge of this vessel can make her register the speed 
she reached on her trial trip whenever they desire to 
do so. 

" Compare this with the performance of the corre- 
sponding type of foreign-built vessels, known as the 
Archer class. These vessels are, without a single ex- 
ception, 25 percent slower in normal speed than the 
Yorktown. The Baltimore is the fastest cruiser in the 
world of her class, and the excellence of the perform- 
ance of her engines is still maintained even up to their 
maximum efficiency. And it is the unanimous opinion 
of naval experts that the Philadelphia will maintain, 
if not exceed, the speed attained on her trial trip. The 
Newark, for the weight of her engines, is the best per- 
forming vessel of all the large vessels built by us for 
the government ; the speed attained by her on her 
preliminary trips being greater than any yet attained 
abroad with a similar weight of engines and displace- 
ment. It is the opinion of experienced naval men that 
she, too, will continue to maintain the speed developed 
on her trial trips. An important element going to 
make up the superiority of American over foreign 
built ships is the excellence of the engines. The en- 
gines in the cruisers recently turned over by us to the 
government are more expensively constructed and 
fitted out than any engines ever built for a naval ves- 
sel abroad. This is true particularly of the boilers. Of 
the vessels built by us for the United States, there has 
not been a single instance of defective boiler. On the 
other hand, the reverse has been the case at all the 
official trials of foreign-built ships during the last 
eighteen months. 

" In like manner, I could cite each one of our ships 
as an example, and comparing their normal speeds and 
sea-going qualities with those of foreign built vessels 
of the same respective classes, we would find to be true 
of all what I have said of a few. 

" These astute critics also harp on the statement that 
the first-class passenger ships built abroad can main- 
tain, and do maintain, a rate of speed almost equal to 
that developed on the trial trips. They cite figures 
which they allege go to prove this statement, and then, 
for a climax, they ask what vessel the United States 
now possesses that could compete with these foreign- 
built passenger ships as commerce destroyers in the 
event of a war. 

" Well, there never was a more misleading statement 
than that. It is one of those statements that are so 
hard to handle, because they take for granted some- 
thing which does not exist. How absurd it is to com- 
pare an elephant with a greyhound, or a naval cruiser 
with a passenger ship ! So in this instance they are 
comparing things which are essentially different in 
their nature. And, moreover, these foreign-built pas- 
senger ships have no trial record from which to fall 
short of, and no ' contract standard ' from which to 
deteriorate. They are accepted without any such 
tests as is customary in this country ; and there is no 
standard of performance on which depends the accept- 
ance or rejection of the vessel. 

" It is true, perhaps, that the government possessing 
the swift-sailing passenger vessels, like the City of 
Paris and the City of New York, would have an enor- 
mous advantage over us by employing these vessels as 
commerce destroyers. But this advantage would not 
be so great as might at first be supposed. For the 
United States having comparatively very little com- 
merce to be destroyed, there would be correspondingly 
little work for commerce destroyers of the foreign 
powers ; whereas with a good fleet of cruisers, such as 
the Yorktown, Baltimore and Philadelphia, the war 
would be largely one of defense by the foreign power, 
and offense by the United States. In short, I may say 
that the American navy is lacking, not in the quality 
of its vessels, but in the quantity. 

" It has been also said that our ships have an insuffi- 
cient coal capacity. That is another one of those slip- 
pery statements. I never saw a war vessel that could 
carry coal enough. This is, perhaps, a radical state- 
ment, but nevertheless a true one. And it is here that 
the armed merchant vessel will have such a great ad- 
vantage over the war vessel, in its greater coal-carrying 
capacity, and hence its swift-sailing and enduring 
capacity. I say no war vessel has a sufficient coal- 
carrying capacity, because a war vessel is, above all 
things, 'a bundle of compromises.' The qualities 
which are called for in a first-class war vessel are so di- 
verse, and of a nature so antagonistic, that each of 
these qualities must be modified by all the others. For 
instance, in a war vessel we need great speed, heavy 
engines, heavy guns and enduring power, that is abi- 
lity to maintain the maximum rate of speed. But to 
secure great speed, the models must be fine and en- 
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gines heavy, and hence the ship cannot be given such 
a large coal-carrying capacity. 

" Another difficulty under which our navy is laboring 
is the lack of good sailors to man the vessels and 
operate the complicated machinery and apparatus. A 
few of our American sailors, it is true, are highly effi- 
cient, but we have not enough men capable of properly 
handling a modern ship. This, however, is a question 
of administration, and the defect will, without doubt, 
soon be remedied. 

"The proposition to keep the engines in good condi- 
tion and up to their maximum efficiency by employing 
the vessels in carying the mails, or in some similar work, 
is highly impracticable. In the first place, a cruiser is 
made to cruise, not to carry freight or passengers other 
than the crew, but to act in the event of war as a com- 
merce destroyer, combining the quality of speed and a 
gun-carrying capacity. Now, to employ a cruiser for any 
such purpose as the one mentioned would be entirely 
subversive of the very end in view. It would result, 
not in the improvement of men or machinery, but in 
great detriment to the engines and apparatus. The 
simile comparing the proposed plan with putting a race 
horse through his paces is a faulty one. There can be 
no comparison between a living being and a machine. 
The former has the power of recuperation. It repairs 
itself automatically. The engine has not this power, 
and for every pound of work performed it is less effi- 
cient than before. So the eases are essentially different. 
With one the product is exercise, with the other it is 
wear and tear. 

"In all the discussion concerning naval matters in 
general, and armed cruisers in particular, there is, I 
think, too much importance given to high speed as a 
factor. Now, if we bear in mind what I have said, 
that a war vessel is a bundle of compromises, and also 
the fact that the commerce of the world is carried in 
slow-going ships, it will be seen that continuous high 
speed is not the all-important factor in the construc- 
tion of commerce destroyers.'' 



POSITION OF THE PLANETS IN FEBRUARY. 

JUPITER 

is evening star until the 13th, and then becomes morn- 
ing star. He comes to the front on the February an- 
nals, for an important epoch in his course takes place. 
This is his conjunction with the sun, on the 13th, at 10 
h. 5 m. A.M. He is then inline with the sun and earth, 
the sun being in the middle, is at his greatest distance 
from the earth, and, passing beyond the sun, appears 
on the sun's western side, to commence his role of 
morning star. The giant planet is conspicuous by his 
absence from the sky during the month, for he is so 
near the sun as to be hidden in his light. 

The new moon, when only three hours old, is in con- 
junction with Jupiter on the 9th, at h. 32 in. A. M., 
being 4° 12' south. 

The right ascension of Jupiter on the 1st is 21 h. 38 
m., his declination is 14° 59' south, his diameter is 31". 4, 
and he is in the constellation Capricornus. 

Jupiter sets on the 1st at 5 h. 54 m. P. M. On the 
28th he rises at 6 h. 10 m. A. M. 

VENUS 

is morning star. She reaches her greatest western 
elongation on the 13th, at 3 h. 40 m. P. M., and is 46° 
51' west of the sun. She then takes on a beautiful form, 
that of the moon in quadrature. Before western 
elongation her form is that of a crescent, after western 
elongation she becomes gibbous. Her decreasing size 
and brilliancy and her approach to the sun after 
elongation are worthy of note for observers who are up 
betimes to behold this peerless star, a glorious object 
in the morning sky during the month. The western 
elongation of Venus occurs about five hours after the 
conjunction of Jupiter with the sun, and as soon as 
Jupiter is far enough from the sun to be visible there 
will be two bright morning stars approaching each 
other. 

The waning moon, about three days before her 
change, is in conjunction with Venus on the 5th, at h. 
34 m. P. M., being 5° 2V south. 

The right ascension of Venus on the 1st is 17 h. 48 in., 
her declination is 19° 19' south, her diameter is 28\8, 
and she is in the constellation Sagittarius. 

Venus rises on the 1st at 4 h. 4 m. A. M. On the 28th 
she rises at 4 h. 13 m. A. M. 

SATURN 

is morning star. His role in this character is nearly 
completed, for when the month closes he rises only a 
few minutes after sunset. He is, however, on the west- 
ern side of the sun, and, according to astronomical 
classification, is ranked as morning star. He shines in 
the eastern sky, early in the evening, as a conspicuous 
star, southeast of Regulus, his close companion during 
the last year, but now far removed. 

The moon, the day after the full, is in conjunction 
with Saturn, on the 24th, at 7 h. A. M., being 3° 4' 
north. 

The right ascension of Saturn on the 1st is 11 h. 12 
m., his declination is 7° 27' north, his diameter is 18".4, 
and he is in the constellation Leo. 



Saturn rises on the 1st at 7 h. 54 in. P. M. On the 
28th he rises at 5 h. 58 m. P. M. 

MARS 

is evening star. There is nothing new or interesting 
in his course as he makes his way toward the sun, and 
increases his distance from the earth, but, indifferent 
to terrestrial observation, he plods on in his appointed 
course, and little heeds the sensation he may create 
when he returns to our nearest neighborhood in 1892. 

The moon is in conjunction with Mars on the 12th, 
at 5 h. 46 m. A. M., being 4° 38' south. 

The right ascension of Mars on the 1st is h. 17 in., 
his declination is 1 ° 34' north, his diameter is 5". 6, and 
he is in the constellation Pisces. 

Mars sets on the first at 9 h. 33 m. P. M. On the 28th 
he sets at 9 h. 28 m. P. M. 

MERCURY 

is morning star. He reaches his greatest western 
elo»gation on the 6th, at 4 h. 48 m. A. M., and is 25° 
40' west of the sun. He is then, and for a few days be- 
fore and after, visible to the naked eye, but is not in 
favorable condition for observation on account of his 
southern declination. 

The right ascension of Mercury on the 1st is 19 h. 18 
in., his declination is 20° 55' south, his diameter is 7". 2, 
and he is in the constellation Sagittarius. 

Mercury rises on the 1st at 5 h. 42 m. A. M. On the 
28th he rises at 6 h. 1 m. A. M. 

NEPTUNE 

is evening star. He is in quadrature with the sun on 
the 22d at 5 h. P. M., is then 90° east of the sun, and is 
on the meridian at sunset. 

The right ascension of Neptune on the 1st is 4 h. 9 
m., his declination is 19° 22' north, his diameter is 2". 6, 
and he is in the constellation Taurus. 

Neptune sets on the 1st at 2 h. 28 m. A. M. On the 
28th he sets at h. 42 m. A. M. 

URANUS 

is morning star. His right ascension on the 1st is 13 h. 
58 in., his declination is 11° 27' south, his diameter is 
3". 6, and he is in the constellation Virgo. 

Uranus rises on the 1st at 11 h. 45 m. P. M. On the 
28th he rises at 9 h. 58 m. P. M. 

Mercury, Jupiter, Venus, Uranus, and Saturn are 
morning stars at the close of the month. Mars and 
Uranus are evening stars. 



Tricks of tlie Imagination. 

BY H. C. HOVEY. 

The delusions and hallucinations of insanity have 
been remarked upon by all writers on mental derange- 
ment. But my intention now is to give a few authen- 
tic cases where the excited imagination of people with 
seemingly sound brains has played them singular 
tricks. 

A report has gone the rounds to the effect that a cer- 
tain lady residing in Bridgeport, Conn., called her 
physician in mortal agony because she had,asshe sup- 
posed, swallowed her false teeth. She could feel them 
far down in her throat and was actually choking to 
death. Eminent doctors consulted and agreed to resort 
to tracheotomy, to which they were about to proceed 
when one of them happened to step on some object 
under the edge of the bed, which on examination 
proved to be the missing molars. As soon as they were 
exhibited to the patient her convulsions ceased, and 
she recovered her normal condition. Sifting the facts 
from the sensational accompaniments, there remains 
the delusion as to the teeth, the calling for medical aid, 
and the finding of the teeth before the doctor arrived 
on the scene. But even thus modified the case was 
quite remarkable. It suggests instances of somewhat 
the same nature. 

During the war an officer had to send a messenger 
across an opening where the bullets were flying dan- 
gerously. He selected a very brave men and cautioned 
him as to his peril, telling hiiu to ride for his life on 
reaching the open field. The officer watched him 
through his field glass, saw him fling himself behind 
the flank of his horse for safety, and finally saw him 
drop from the steed as if mortally wounded. A second 
man was sent safely on the same errand, while the 
wounded soldier was cared for. He had merely 
fainted. On coming to he found the surgeon at work 
over him, and anxiously inquired as to the precise 
nature of the wound. He was told by the surgeon that 
he had been squarely hit, and that the injured part 
could never be made whole again. " But rest easy," 
said the doctor, " for the shot only took effect — in the 
canteen! "' The man had not been injured in the least, 
but had been deceived by the flowing of the contents 
of his cherished canteen, which under the circum- 
stances he naturally mistook for his heart's blood. 
The soldier is living yet to laugh over his ludicrous 
mishap. 

As names are not mentioned, I may be pardoned for 
narrating an incident in the experience of an evangelist 
of renown, and as remarkable for his common sense as 
for his piety. He came to a sudden pause in an im- 
passioned discourse to fully 5,000 people. As I hap- 
pened to be near him, he beckoned to me to accompany 
him to a private room, while the choir should entertain 



the astonished audience during the interim. My cleri- 
cal friend solemnly assured me that he was about to 
die, and that sensations of mingled pain and rapture 
had seized him such as he had never felt before, and that 
convinced him that his time had come to depart. With 
some difficulty he was led to submit to an examination, 
when it appeared that a vial of aconite which, for some 
reason, he carried in an inner pocket, had been broken 
by one of his more vigorous gestures, and the pungent 
contents flowing over his chest had caused the peculiar 
burning sensations described. After a process of spong- 
ing the saint decided to tarry among sinners for a while 
longer, and resumed without special explanation his 
interrupted sermon. 

A gentleman who is now the admired editor of a 
popular scientific magazine was some years ago made 
the victim of a practical joke that narrowly escaped a 
serious termination. He entered a room where some 
of his jovial friends were having good cheer. Being 
himself, at that period of his life, of a convivial turn, 
he readily joined his comrades in cracking a fresh bot- 
tle. Presently one of them anxiously looked at the 
label, that had been modified for the occasion, and ex- 
claimed that they had been drinking poison. The 
visitor grew alarmed, manifested dangerous symptoms, 
took to his bed, and his comrades themselves becoming 
frightened, sent in haste for a physician, whom it took 
a long while to satisfy his imaginative patient that he 
was not perishing from a deadly potion. 

An eminent New York physician, who was fond of 
experimenting, told a friend that he had compounded 
some wonderful pills, a single one of which would cause 
certain described symptoms. His friend volunteered to 
take one. The symptoms followed exactly as foretold ; 
but the pill was afterward noticed in the tangles of 
a very full beard, not having been swallowed at all. 
The doctor's faith in the potency of his pills was such 
as to make him think that their mere proximity to the 
mouth might prove to be efficacious. But we bystand- 
ers attributed the unquestioned symptoms to the in- 
fluence of an excited imagination over the physical 
condition. 

To the foregoing authentic instances now first pub- 
lished might be added a long list of recorded cases 
with every variety of delusional fancies, the victims 
being of sound mind and in ordinary health. These 
phenomena cannot be classed as morbid, nor can they 
readily be explained by hypnotism. But they certainly 
have a value in the delicate task of determining the 
significance of bodily symptoms. They teach that 
acute pain, great discomfort, deadly wounds, and also 
the beneficent effects of curative medicines may be 
simulated by experiences that in reality are purely 
mental. To make light of such ills would be cruel. To 
treat them physically would seem to be absurd. Their 
remedy, like their cause, must be mental. Herein is 
the secret of the " bread pill " system. A sidelight is 
also thrown upon the marvels of faith cures, mesmeric 
healing, mind cure, and, if we may say so, of so-called 
Christian Science itself. And spurning quackery and 
imposture, there certainly is room, in a wise and sensi- 
ble system of healing, for an agency known to have 
such amazing power as the imagination. 

A caution is also in order of an educational sort. 
Constant appeals are being made to the imaginations 
of children, some of which may be temporarily bene- 
ficial, but most of which are harmful first or last. The 
bold climber is warned that he will fall ; and giddiness 
follows, provoking the very evil shunned. Shout to 
the careless swimmer that he is beyond his depth and 
cannot possibly reach the shore, and he may fancy that 
his case is really desperate and be drowned, when con- 
siderate encouragement would have strengthened him 
to gain the strand. Cram a young mind with a horror 
of mad dogs, and in later years nervous symptoms may 
follow the bite of a non-rabid animal almost as serious 
as hydrophobia itself. The physical effects of per- 
nicious literature are deplorable, as well as the depra- 
vation of morals. In short, the imagination is not to 
be trifled with. Its wonderful power should be used 
only for good. Thus used, it is the handmaid of science 
and of virtue, the helpful servant of the healing art, 
and the fountain of happiness. A clean, sound, whole- 
some imagination, as contrasted in its effects with one 
that is foul, depraved, and disordered, is probably 
what the wise man had in mind in saying, ages ago, 
" Keep thine heart with all diligence, for out of it are 
the issues of life.'' 



Agricultural Electricity. 

M. Comille Gonzy, the proprietor of numerous small 
farms in the commune of Millas (Western Pyrenees), 
having an area altogether of nearly 1,500 acres, has, for 
some time past, been utilizing a neighboring stream for 
electric lighting purposes. He has now applied electric 
power to the working of a wine-crushing plant. Be- 
sides providing the power for lifting and driving pur- 
poses, electricity is made to work the pumps for irri- 
gating the vines. The 180 16-candle power lamps em- 
ployed are distributed over all the farms, and the area 
which they cover may be judged from the fact that the 
length of telephone wire connecting the buildings is 62 
miles. 
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THE TJNICYCLE ELEVATED RAILWAY. 

One of the most interesting features of the recent 
electrical exhibition at St. Louis was a model truck of 
the National Unicycle Elevated Railway Company's 
system. The model seated two persons and ran on a 
short elevated track. Fig. 1 shows the construction of 
the track. One main rail and two guide rails are used, 
the main rail being supported by posts and uprights. 
Side braces, curved at the lower end, are bolted to 
the main rails, the guide rail resting in the curved 
part of the brace and held in position by 
bolts. 

In Fig. 2 is shown the truck, the main 
wheel being grooved and resting on the 
main rail. Iron cross bars support four 
smaller wheels, also grooved, which fit 
the guide rails and hold the truck to the 
track. Friction rollers, resting on springs, 
are placed between the truck and the car 
bottom, enabling the car to take a very 
short curve easily. The inventors claim 
that double the highest speed known may 
be made on this road with safety. 



customs officer, who shall compare the same with the 
copy received by mail, and superintend the opening of 
the cars, taking care to identify the packages by marks 
and numbers as described in the manifest. In case of 
the non-receipt of the manifest, the unloading of the 
cars shall not for that reason be delayed, but the 
invoice will be used to identify the packages. When 
such articles arrive at Chicago by vessel direct from a 
foreign country, a special entry for warehouse may be 
made, and special permit issued for the transfer of the 



Foreign Exhibits at the World's Fair. 

The Secretary of the Treasury has 
issued a circular to customs officers re- 
garding the free entry of articles for 
exhibition at the World's Columbian Ex- 
position to be held in Chicago in 1893. 
Congress passed an act last April that 
all articles imported for the sole pur- 
pose of exhibition should be admitted free of duty, 
customs, fees, or charges, and if sold during or after 
the exposition, or withdrawn for consumption in the 
country, should be subject to the duty. 

The regulation of the Treasury Department is that 
invoices shall be made in triplicate, and one copy for- 
warded to the Collector of Customs for the port at 
which it is intended such articles shall enter the United 
States, one copy to the Collector of Customs for the 
port of Chicago, and one copy to the consignee. The 
shipper of such goods may declare to the invoice as 
the agent of the exhibit, and the invoice shall be 
authenticated by one of the commissioners for the 
exhibition, appointed by the government of the coun- 
try from which the goods are exported, or by a United 
States consul, at the election of the party declaring to 
such invoice. Articles intended for exhibition which 
are government property, used solely for government 




Fig. l.-UNICYCLE RAILWAY TRACK. 

articles to the exposition buildings. The packages 
will be retained by the customs officers unopened until 
special entry for warehouse is made by the owner, con- 
signee, or agent authorized to make entry, but no 
warehousing bond will be required. The appraiser 
will be furnished with the invoice of the articles to be 
appraised, and will indorse his report in like manner 
as if such article were regularly entered for consump- 
tion or warehouse. The entry will then be liquidated, 
the full amount of duties ascertained, and the whole 
transaction entered upon a record to be kept in the 
form of a special warehouse ledger. The articles may 
then be exhibited, but will remain under the custody 
of the customs officers, and will not be removed with- 
out a permit. Nothing can be removed from the build- 
ing unless the same shall have been regularly entered 
for withdrawal for consumption, warehouse, or export. 
In case of exportation of such articles, existing regula- 



Wondet-H of thr Oil Regions. 

A dispatch from Grafton, West Va., January 20, says 
the people along Buffalo Creek and the Monongahela 
River, between Mauningtou and Uppington, were 
treated to a magnificent conflagration last night. The 
great pipe of the Eureka Oil Field Company broke 
where it crosses Buffalo Creek, and for hours the oil 
flowed into the river unnoticed. The stream is high 
and the current swift, and by the time the break was 
discovered and stopped, the creek and river for twenty 
miles were covered with oil. After dark 
some one fired the oil, and in an incredi- 
bly short time the streams were on fire 
for twenty miles. The flames seemed to 
touch the very skies, and the mountains 
on each side glowed like burnished gold 
in the magnificent light. Every object 
for miles was visible, and distant houses 
stood out like a mirage. 

At the point where the creek and river 
meet, the sight was indescribably grand, 
and the flames rolled up against the hills 
in enormous clouds of light that showed 
the landscape as far away as Fairmouth. 
The skies seemed a vast mirror, which 
reflected the landscape for miles, and 
Uppington, twenty miles away, could be 
seen across hills a thousand feet higher 
than the town itself. 

The reflection of the conflagration was 
seen fifty miles away. The heat was 
something awful, and thousands of trees 
were killed and fine bridges burned, including the 
great iron bridge at Pine Grove. The fire burned 
the greater part of the night. Hundreds of fences 
caught fire. The inhabitants of the country for miles 
remained up all night, and say it was the greatest fire 
America ever saw. — In Lawrence County, Ala., recent 
borings have been successful, and oil in paying quanti- 
ties, it is believed, has made its appearance. 

*!»!»■ 

Sault Ste. Marie. 
A company is organized for utilizing the enormous 
water power of Lake Superior and constructing very 
extensive works in the vicinity of Sault -Ste. Marie. 
The waters of Lake Superior fall at the Sault about 30 
feet to the level of Lake Huron, the velocity beiug re- 
corded by Gen. Powell of the United States service as 
a little more than 90,000 cubic feet a second. Careful 
and accurate measurements and calculations show the 





Fig. 2.-TJNICYCLE RAILWAY TRUCK. 



Fig. 3.-VIEW OF TJNICYCLE RAILWAY. 



purposes and not intended for sale in this country, will 
be admitted to entry upon a certificate to that effect 
by the commissioner for the international exhibition 
of the government to which such property belongs. 

All packages containing such articles must be plainly 
addressed totheCollectorof Customs, Chicago, U. S. A., 
and conspicuously marked, "Exhibits for the World's 
Columbian Exposition," and also bear the names and 
addresses of the shipper and consignee and appropriate 
invoice marks and numbers. Upon arrival of articles 
for such exposition, entry thereof may be made by the 
consignee or agent thereof, for immediate transporta- 
tion without appraisement at Chicago. Upon arrival 
of the articles at Chicago, the conductor or agent of 
the railroad company will present the manifest to the 



tions requiring exports to be made in original packages 
will be waived. The special forms of entries, permits, 
manifests, and records to be used under these regula- 
tions will be prepared and furnished by the Treasury 
Department. Show cases will be admitted free, but, 
if sold, will become subject to duty. It is not contem- 
plated that duties shall be levied except on goods 
which have actually entered into consumption in this 
country. 



Statistics collected abroad show that for short dis- 
tances, as 1,000 yards, wire cables furnish the most 
efficient means of transmitting power, but for greater 
distances, as 5,000 yards, electricity is by far the least 
wasteful of all methods. 



actual velocity and volume of water to be 122,000 feet 
per second, equivalent to 236,000 horse power. This 
company intend to build a tail race five miles long on 
the Canadian side and a canal five miles long on 
the American side. These canals will be each 1,000 
feet wide, the widest in the world. They will con- 
struct large dry docks on both sides, to be filled and 
emptied by gravitation. On the Canadian side all the 
principal works will be above the rapids, and on the 
American side below the rapids. Blast furnaces and 
shipyards, and it is expected paper mills, pulp mills, 
flour mills and other industries, will be established, 
whose motive power will be supplied by this company 
or by one of the several subsidiary companies which 
it is expected will be formed. 
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AN IMPROVED TAPPET. 
A tappet which is simple and durable in construction, 
and permits of quickly removing a worn-out face and 
inserting a new one, is shown in the accompanying 
illustration, and has been patented by Mr. Walter N. 
Nolan, of El Oro, Tultenango, Mexico. The body of 
the tappet is preferably keyed to the stem, as shown in 
Fig. 3, and in the sectional view, Fig. 1, and on its 
under side is screwed a face made in ring shape and 




NOLANS TAPPET. 

formed of two or more sections. On the face is a hub, 
as shown in Fig. 2, with a thread adapted to screw into 
a corresponding thread on the under side of the tappet 
body. The thread on the latter is arranged in the di- 
rection of the travel of the cam, so that an accidental 
unscrewing of the face is impossible. When the face 
is worn out, it is easily unscrewed and a new face 
screwed on in its place. Old tappets may be thus faced 
up and fitted with rings, thereby saving expense, and 
the faces when adjusted form a smooth and level sur- 
face for the cams to operate on. 



Dry Battery. 

The mixture for filling dry cells prepared by Mr. A. 
V. Meserole consists of the following solid ingredients 
in the form of powder : Charcoal, 3 parts ; mineral car- 
bon or graphite, 1 part ; peroxide of manganese, 3 
parts; lime hydrate, 1 part; white arsenic (oxide), 1 
part ; and a mixture of glucose and dextrine or starch, 
1 part ; all by weight. These are intimately mixed dry 
and then worked into a paste of proper consistency 
with a fluid solution composed of equal parts of a satu- 
rated solution of chloride of ammonium and chloride 
of sodium in water, to whinh is added one tenth volume 
of a solution of bichloride mercury and an equal volume 
of hydrochloric acid. The fluid is added gradually and 
the mass well worked up. 



HOW HERON SOLVED IT. 

Said Ctesibius to his pupil : " Heron, will you have 
a glass of soda ?" 

" I don't care if I do," said Heron. 

Whereupon Ctesibius produced a quaint glass bottle, 
having a thick conical bottom, and containing a liquid 
said to be soda water. 

"Heron, my boy," said he, "here is your soda; 
drink it without removing or perforating the cork or 
breaking the neck of the bottle."' 

Heron scratched his head, and revolving the bottle 
in his hand, while the problem was going through a 
similar evolution in his brain, said: "As you well 
know, dear teacher, I am up in mathematics, proficient 
in mechanics, and not behind the age in pneumatics 
and hydraulics, but for this problem I have no solu- 
tion." 

"Heat! Unequal expansion!" said Ctesibius, im 
patiently. 

Heron, being an apt scholar, needed no further hint 



Lighting a candle, he held it under the thick conical 
end of the bottle, and in less than a minute by the 
clepsydra, the bottom of the bottle cracked around, 
the pressure from within blew out the detached piece, 
and the soda was discharged with a fizz into the tum- 
bler. The rest goes without saying. 



The New York Belting and Packing Company. 

This well known concern has obtained an English 
incorporation under the English companies acts, 1862 
to 1890, as manufacturers of India rubber goods. They 
have been established 44 years, and their works or pro- 
cesses have several times been illustrated and described 
in the Scientific American. The new organization 
places them in a position of a stock company, open for 
subscriptions here and abroad. The subscription lists 
are in the hands of August Belmont & Co., of this city, 
and Lee, Higginson & Co., of Boston, Mass. A rate of 
profit continually increasing is shown for several 
years ; for the five months ending May 31, 1890, the 
rate exceeded $500,000 per annum. For plant and goods 
on hand a price of $2,813,000 (£580,000) is asked. The 
capitalization includes first mortgage bonds $1,091,250 
(£225,000), ordinary stock $970,000 (£200,000), preferred 
stock $1,091,250 (£225,000), and founders' shares $4,850 
(£1,000). The preferred stock is entitled to 8 per cent 
preference of dividends, the ordinary stock to any fur- 
ther dividends up to 12 per cent, the bonds are issued 
at 6 per cent interest. The balance of profits after 
providing for a reserve fund and sinking fund go 
half to the ordinary and half to the founders' shares. 



Synthesis of Ammonia. 

It was demonstrated long ago, by Bunsen and Play- 
fair, that when charcoal and potassium carbonate are 
heated to redness in an atmosphere of nitrogen, a cer- 
tain quantity of cyanide of potassium is formed. Siu^. 
that time Margueritte and Sourdeval have further 
shown that barium carbonate may be used instead of 
the potash, and that the barium cyanide produced 
may be again decomposed by steam into ammonia and 
barium carbonate. Theoretically, these reactions 
afford a continuous process for the conversion of atmo- 
spheric nitrogen into ammonia — a process which, if it 
could only be worked on a large scale commercially, 
would doubtless be of immense value. Unfortunately, 
only small proportions of the substances employed ap- 
pear to enter into the reaction at ordinary pressures, 
hence the yield is insufficient to render the process 
economical. Professor Hempel has now shown by 
means of a simple pressure apparatus that the reac- 
tion is very much more complete, »nd, when potash is 
used, very energetic, under a pressure attaining sixty 
atmospheres. His apparatus consists of a solid steel 
cylinder closed at one end, and stopped with a screw 
at the other. A connection is made by a pipe from a 
pressure pump, and a carbon electrode also enters, and 
is plunged into a mixture of carbon and the alkaline 
oxide or carbonate. The electrode is made red hot, 
and nitrogen is forced in until the desired pressure is 
obtained. This process is not, of course, commercial, 
but it indicates an advance in the actual synthesis 
of ammonia compounds. 




DRAWING SODA WITHOUT REMOVING THE CORK OR 
BREAKING THE NECK OF THE BOTTLE. 



The Proposed Three Americas Railway. 

The grand scheme of a continuous intercontinental 
railway line connecting the countries of North, Cen- 
tral, and South America, which has been occasionally 
suggested for years past, only to be received by people 
generally as the dream of enthusiasts and not entitled 
to serious consideration, has within the last year or so 
assumed the aspect of a practicable and desirable en- 
terprise of great magnitude, indorsed by the govern- 
ment of all the nations along the proposed route and 
already about to undergo the inspection of engineer- 
ing science in order to obtain the necessary data for 
further action. The international American conference 
in session in Washington last year, representing eigh- 
teen different American governments, passed 
formal resolutions in favor of the construction 
of a railway connecting the nations represent- 
ed, and recommending that each of the gov- 
ernments contribute a share toward the expense 
of preliminary surveys of the proposed line. 
The report of the conference on this subject 
was transmitted to Congress by President Har- 
rison. Thus officially and favorably brought 
to the attention of the governments and people 
of the chain of nations along the American 
continent, the grand idea of an intercontinent- 
al railway has excited great and growing inter- 
est, and information in regard to it is eagerly 
received. It is required to build 4,300 miles. 

The distance from New York to Buenos 
Ayres by land is about 9,000 miles. More than 
half of this distance is already covered by rail- 
ways, and lines aggregating nearly 2,000 miles 
more are now being surveyed and constructed ; 
so that the undetermined and doubtful portion 
of the great intercontinental railway seems to 
be reduced to something like 2,300 miles. As to 
the real practicability, from both an engineer- 
ing and financial standpoint, of building such a 



line nothing can yet be said with positiveness, and the 
report of the corps of engineers which the different gov- 
ernments will unite in sending out must be awaited. 
At the best, its construction would mean a prodigious 
outpouring of money. One rough estimate suggests 
$300,000,000, or $75,000 per mile. How can the money 
be provided 1 Would the railway, if built, ever pay 
any return on the vast cost, bearing in mind the severe 
competition of the water routes ? These are questions 
which may tend somewhat to check the enthusiasm 
which the thought of so wonderful a possible journey 
as one of 9,000 miles and more unbroken over Ameri- 
can soil, through almost a score of nations, tends to 
inspire. — Railway Age. 

- • i ■ i m 

A SWING READILY ADJUSTABLE FOR HEIGHT. 

The illustration shows a swing which may be quickly 
altered as to its height to adapt the seat board to the 
use of adults or children. The swing has doubled 
ropes on each side passed over pendent pulley brackets, 
as shown, or ring eyes may be substituted for the 
brackets. To each end of the seat board is secured a 
short shaft, as shown in the sectional view, a sleeve 
being loosely held on each shaft, a short distance from 
the'seat board, a collar on the shaft limiting the in- 
ward movement of the sleeve. One end of each rope 
is passed through the shaft, and secured in position by 
knotting the end, while the other end, the rope being 
passed over the pulley, is similarly secured to an ear 
on the sleeve. In ears projecting from the opposite 
end of each sleeve is a • oring-pressed slide bolt adapted 
to engage lugs on cap nuts at the outer end of each 
shaft, and, in adjusting the height of the seat, these 
slide bolts are retracted, permitting the seat to be re- 
volved, when the rope ends attached to the shaft are 
wound thereon, thus shortening the suspending ropes 
ami raising the seat, which is lowered by reversing this 
operation. 

Further information relative to this invention may 





MILLER'S ADJUSTABLE SWING. 

be obtained by addressing the patentee thereof, Mr. 
William K. Miller, Troy, Kansas. 



Carbonic Acid in the Air during Fogs. 

It is recorded in a local newspaper that recently, on 
the occasion of a particularly dense fog in Dundee and 
its neighborhood, a chemist attached to the Univer- 
sity College took the opportunity of investigating the 
amount of carbonic acid in the atmosphere within the 
college grounds. The test was taken at 8 A. M., when 
the fog appeared to be at its thickest. At this time 
the proportion of carbonic acid in the air was 8 volumes 
in 10,000, or more than double the normal amount in 
the locality. It is remarked in the report of this ex- 
periment that, although the air in fog has often been 
analyzed before, the circumstance of the high propor- 
tion of carbonic acid present in the atmosphere under 
such conditions appears to be of peculiar interest, and 
the question is asked whether attention has been called 
to it. To this, says the Journal of Gas Lighting, the 
answer must be in the affirmative. If the air of a dense 
fog in Dundee only contains the stated maximum of 
carbonic acid, the people of this locality are very much 
better off than those condemned to breathe fogs in 
London or Manchester, where the maximum of the 
noxious gas named is at such times much higher. For 
the rest, an excess of carbonic acid is to be expected 
under the circumstances, from the stagnation of the 
air, which hinders the dispersion of the products of 
combustion and animal respiration. 



A photographic study of stellar spectra has 
been commenced at South Kensington under the di- 
rection of Prof. Lockyer, and one of the first results 
obtained was the discovery that a Lyrae is a binary 
star of the ft Aurigae type. 
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Curative Use of Charcoal. 

The Boston Journal of Commerce discourses thus on 
the uses of charcoal : Besides being valuable as fuel, it 
has other uses which make it one of the most service- 
able of articles. When laid flat, while cold, on a burn, 
it causes the pain to abate ; by leaving it on for an 
hour, the burn seems almost healed when the wound 
is superficial. Tainted meat surrounded with it is 
sweetened. Strewn over heaps of decomposed pelts or 
over dead animals, charcoal prevents unpleasant odors. 
Foul water is purified by it. It is a great disinfectant, 
and sweetens offensive air if placed in shallow trays 
around apartments. It is so very porous that it ab- 
sorbs and condenses gases rapidly. One cubic inch of 
fresh charcoal will absorb nearly one hundred inches 
of gaseous ammonia. Charcoal forms an excellent 
poultice for malignant wounds and sores. In cases of 
what is called proud flesh it is invaluable. It gives no 
disagreeable odor, corrodes no metal, hurts no texture, 
injures no color, is a simple and safe sweetener and dis- 
infectant. A teaspoonful of charcoal in half a glass of 
water often relieves sick headache. It absorbs the 
gases and relieves the distended stomach, pressing 
against the nerves which extend from the stomach to 
the head. 



Heartache Caused by Eycaclic. 

Eye strain should be the first throught suggested by 
any complaint of headache, says an intelligent- writer 
in the Times and Register, for in our day and civiliza- 
tion it is by far the most common cause of that symp- 
tom. It enters as a factor into the causation of nearly 
all headaches not due to pyrexia, toxaemia or diseases 
of the brain or its membranes. The simple existence 
of headache, therefore, should suggest 
eye strain, but frequently a careful in- 
quiry as to the manner and time 'of oc- 
currence of the attack and the location 
of the severest pain will be almost con- 
clusive as to the origin of the trouble. 
Often it comes on whenever the eyes are 
used, and is absent when the eyes have 
had a proper season of rest. The occa- 
sions of most severe requirement in the 
direction of eye work are the doing of 
anything requiring accurate near vision, 
taxing both the accommodation and the 
convergence, or traveling, shopping, at- 
tending at public gatherings, which 
entail more use of the eyes than the 
patient is at the time conscious of, and 
often under unfavorable conditions. In 
hyperopia in young people, the accom- 
modation is in excessive use so long as 
the eyes are open and the attention fixed 
on any visible object, and hyperopia is 
the most common cause of constant head- 
ache. The writer was formerly subject 
to a constant headache whenever eon- 
fined to the house, and regarded it as 
caused by breathing vitiated air, until it 
was quite cured by the correction of his 
hyperopic astigmatism. Many .persons 
have the same idea as to the causation 
of the headaches they always experience 
when attending the theater or other 
places of public amusement, and which 
are really due to eye strain. Others ascribe these 
headaches, and those experienced in traveling and 
shopping, to exhaustion. This is nearer the truth, 
only they 'commonly have in mind a condition of 
general exhaustion, whereas it. is largely one of local 
exhaustion of the special nervous apparatus concerned 
in the act of seeing. Congestion, irritability, or inflam- 
mation of the eyes and their appendages should always 
suggest the suspicion of eye strain. A single attack 
or manifestation of this kind has no special significance, 
but repeated attacks of inflammation, or prolonged 
congestion, or irritability are exceedingly suggestive of 
a continuing cause, and the most common of these is 
the one now under discussion. No case of chronic in- 
flammation of the margins of the lids, or of recurring 
conjunctivitis, or repeated sties, has justice done to it 
until it has been carefully investigated for eye strain. 
Persons at the period when they begin to feel the 
effects of the loss of accommodation in presbyopia or 
absolute hyperopia suffer from repeated attacks of 
conjunctivitis, which they commonly ascribe to " tak- 
ing cold in the eye," but which are cut short by use of 
the appropriate lenses, and which, if unchecked, would 
tend to establish a chronic catarrhal condition, which 
is a chief discomfort in the lives of many people. I 
should like, also, adds the editor of the Times and 
Register, in a recent issue, to call attention to car sick- 
ness in connection with eye strain. I have had eight 
or nine cases of this kind, all of which wererelieved by 
glasses. One case was that of a gentleman who on 
every journey had car sickness. While he had the 
mydriatic in his eyes he went to Washington, and 
suffered no inconvenience whatever. Subsequently, 
after he had glasses, he made a trip to St. Paul without 
any of the former trouble. Recently I have had two 
cases— one that of a girl who could not ride a short dis- 



tance in the street cars without vomiting. I found a 
decided degree of hyperopic astigmatism. With the 
mydriatic in her eyes she rode home without her usual 
trouble. A strange thing with reference to eye strain 
is that it often exists to an exceptional degree without 
showing any symptoms in the eye. The patient will 
often say that the eyes are perfectly good and have 
never caused any irritation. The reflexes seem to have 
settled in some other place. This is an interesting 
pathological and physiological question. Another 
writer says: "Sleep, if taken at the right moment, 
will prevent an atrack of nervous headache. If the 
subjects of such headache will watch the symptoms of 
its coming, they can notice that it begins with a feel- 
ing of weariness or heaviness. This is the time that a 
sleep of an hour, or even two, as nature guides, will 
effectually prevent the headache. If not taken just 
then it will be too late, for after the attack is fairly 
under way it is impossible to get sleep till far into the 
night, perhaps. It is so common in these days for 
doctors to forbid having their patients waked to take 
medicine if they are asleep when the hour comes round, 
that the people have learned the lesson pretty well, and 
they generally know that sleep is better for the sick 
than medicine. But it is not so well known that sleep 
is a wonderful preventive of disease — better than tonic 
regulators and stimulants." Now if this scientific 
writer had only given us an infallible recipe for induc- 
ing this much desired sleep, whataboon he would have 
conferred on suffering millions ! 



A DEVICE FOR REACHING HIGH SHELVING. 
A convenient manner of arranging a rolling step lad- 
der, whereby high shelving is made accessible, is shown 




THE COBURN TROLLEY TRACK FOR STEP LADDERS. 

in the accompanying illustration. Attached to the 
steps at the top is a trolley having two small wheels 
adapted to run in a track secured to ceiling strips, as 
shown at A, the steps resting on the floor on rollers, 
whereby they may be easily propelled either way by 
one using them without coming down to the floor. 
The steps thus arranged are at the same distance from 
the shelves at both top and bottom, and can be raised 
from the floor and carried over obstacles when desired. 
The track is made in sections which can be easily put up 
by any one, and all the appliancesforthis patent store- 
step service are made by the Coburn Trolley Track 
Manufacturing Co., of Worcester, Mass. For further 
information and catalogue address A. L. D. Buxton, 
treasurer, Worcester, Mass. 



Natural History Notes. 

Function of Tannin in Plants. — Dr. K. Bauer (in 
Oesterr. Bot. Zeitsch.) describes in detail the mode of 
occurrence of tannin in the following plants, chiefly in 
leaves, stem, root, and rhizome : Iris pseudacorus, I. 
sibirica, Marica northiana, Ficus elastica, Ficus aus- 
tralis, Cyperus papyrus, Saururus cernuus. It may 
occur either in the ordinary cells of the tissue or in 
specially formed cells — idioblasts. In the former case, 
it is often accompanied with starch or chlorophyl ; in 
the latter case, it is always the sole content of the cell. 
As for the function of the tannin, it is clear that, in 
many cases, especially when stored up in the testa of 
the seeds, it serves to protect the part against the at- 
tacks of animals, and also as an antiseptic agent. The 
immense quantities in which it is etored up in the 
rhizome of Iris pseudacorus and sibirica, and especi- 
ally in the spots where adventitious roots are about to 
be formed, appears to indicate that it is, at least in 
these cases, something more than a mere product of 



excretion, and is used up again in the process of meta- 
stasis. 

Change of Flowers to Tubers. — Mr. C. A. Barber, in 
the Annals of Botany, describes a plant of Nymphaa 
lotus which shows great abnormality in the formation 
of its flowers. While the first formed flower buds were 
developing into the normal flowers, a further and very 
large development of buds took place ; and these buds, 
which were of slow growth, were found to be curiously 
deformed. The sepals, which appeared as usual, were 
not followed in due course by petals and stamens, but 
were found to enfold a number of green leaves, with 
occasional buds in their axils, separated from one 
another, and almost concealed from view by a dense 
mass of long white hairs. This formation of foliage, 
instead of floral leaves, accompanied as it was with a 
swelling of the end of the axis of the flower, may be 
briefly described by saying that tubers were developed 
instead of flowers. The author characterizes the de- 
formity as a case of chlorauthy. 

Sense of Smell in Star Fishes. — Mr. Pronho has made 
a number of experiments with one of the star fishes — 
Asterias glacialis. Some of these have shown him that 
when the animal is excited by a desire for food, the 
sensations which it obeys are perceived by the extrem- 
ity of the arms ; but others show that it is the sense of 
smell and not of sight that guides it to its food. The 
tentacles near the eye-like spot, which are useless for 
locomotion, were removed from a star fish, which, for 
a month or more afterward, never showed the least ex- 
citement in the presence of either living or dead food ; 
the retention of the ocular spot makes no difference. 
It is clear, then, that the sense of smell is not diffused 
in star fishes, but is localized in the ambulacral tubes, 
which are unsuitable for locomotion, and 
are situated behind the eye spot. 

Production of Spines in Dry Air. — In 
the Bull. Soc. Bot. de France, M. Lathe- 
lier gives the results of some experiments 
made to ascertain the conditions under 
which thorns and spines are produced. 
He grew young plants of Berberis and 
Crataegus in dry air and in moist air 
under otherwise similar conditions. He 
found that dry air, which retards the de- 
velopment of the soft tissues, promotes 
the growth of the hard tissues of which 
spines and thorns are formed. 

Phosphorescent Centipedes. — That there 
are luminous myriopods has been known 
for many years, as also the fact that they 
occur only among the family Qeophilida 
of the chilopod myriopoda. Both sexes 
are luminous, sometimes quite intensely 
so, and the luminosity spreads out over 
the whole ventral surface of the animal. 
If one of these geophilids is taken up, 
the luminous matter communicates to 
the hand of the observer, or to anything 
else with which the specimen comes into 
contact. 

There is considerable dispute regarding 
the origin of this phosphorescent matter. 
According to Dr. R. Dubois, it is con- 
tained in the epithelial cell of the diges- 
tive tube, and the emission of the light 
depends on the moulting of the digestive 
tube. Mr. Mace, on the contrary, contends that the 
luminous 'matter is a glandular excretion, and that 
these glands (glandes preanales) are situated on the 
last two segments of the animal. Mr. J. Gazagnaire has 
satisfied himself that the luminous matter is secreted 
from glands situated on the sternal and episternal 
plates. Upon pressure these glands excrete a'yellowish, 
viscous substance, having a peculiar odor, and which 
is highly phosphorescent. 

In a more recent article {Mem. de la Soc. Zool. de 
France, v. iii., 1890, pp. 136-146), Mr. Gazagnaire reviews 
all previous observations on luminous geophilids, and 
finds that, so far as the European fauna is concerned, 
luminous specimens were found only between the end 
of September and beginning of November. The lumin- 
osity appears, therefore, only at a certain epoch in the 
life history of these myriopods. Further, in all more 
carefully recorded cases, luminous specimens were 
never found singly, but always in pairs or companies 
of three or more specimens. The few and fragmentary 
observations that have hitherto been made on the 
mode of reproduction in these animals seem to prove 
that the fecundation of the female takes place in 
autumn, or just at the time when the luminous speci- 
mens are found, and Mr. Gazagnaire is thus fully justi- 
fied in connecting the appearance of luminosity with 
the excitement caused by sexual instinct. 

In Algiers, Mr. Gazagnaire observed luminous speci- 
mens of Orya barbarica in the month of April, and he 
concludes that in other countries and in consequence 
of altered climatic conditions the period of luminosity 
probably differs from that observed in Europe. — Insect 
Life. 



A torpedo net constructed of interlocking steel 
rings is soon to be put to a practical test. 



©1891 SCIENTIFIC AMERICAN, INC. 



January 31, 1891.] 



gtitutiiti %mxum. 



69 



Correspondence. 



Ginseng. 

To the Editor of the Scientific American: 

In the Scientific American of January 10, 1891, 
appeared a very interesting article on the " ginseng " 
root. The article I shall copy for my paper, as several 
thousand pounds of the root are dug and sold every 
season in this vicinity, and it will, of course, be of in- 
terest. Will you kindly answer the following ques- 
tions through your valuable paper : 

Is the steaming process spoken of in the article for 
bleaching the root done before or after the root is dry ? 

Do exporters ship by way of New York and Lon- 
don or San Francisco ? 

Is the imperial tax spoken of an " import tax," and 
if so, what is this duty per " picul " ? 

L. C. Shussar. 

Office of the Mancelona Herald, 
Mancelona, Mich., Jan. 13, 1891. 

Consul Nicolas Pike, to whom we submitted our cor- 
respondent's letter, answers as follows : 

In reply to the first question, I would inform you 
that the steaming of the ginseng root is done immedi- 
ately after it is dug and washed. This makes it more 
transparent, and it will bring a higher price in the 
market. 

All ginseng raised in this country is sold direct to 
brokers, who make it a special business. They sell it 
to Chinese merchants here, who also make a special 
business of ginseng and other roots. It is shipped by 
them to China, by way of San Francisco. 

The imperial tax is only on ginseng grown in the 
Chinese empire. There is no import tax on foreign 
ginseng. 

■*••>*■ 

How Steam Boilers Furnish Water Instead of Steam. 

To the Editor of the Scientific American : 

The following theory accounting for the fact that 
water is frequently drawn from steam boilers to the en- 
gines feeding from them, and sometimes in sufficient 
quantities to wreck the latter, I believe is new, and it 
appears to me plausible. If it is unsound I hope you, 
or some of your readers, will show wherein is the flaw. 

Air or water,'in moving from all sides toward a com- 
mon center at which it escapes, does not move in direct 
lines, but approaches the center in spiral currents, the 
velocity of which will be proportional to the speed at 
which the fluid escapes at the center. 

Let the water from a bucket or basin escape through 
a hole, at or near the center of the bottom, and the 
water in the vessel will form in a whirling current 
around a vertical line above the outlet. If the water 
escapes through a pipe, so that there will be a down- 
ward suction, the velocity of the whirling current will 
be increased. A storm center or area of low barometric 
pressure is another illustration. Toward such an area 
all of the air currents influenced by it will move, the 
same as water in a maelstrom moves toward the center. 
Now the question is, Will not steam in escaping from a 
boiler directly upward into dome or steam pipe act in 
the same manner as water does in escaping from a 
bucket or basin, as referred to in illustration, or as air 
does in moving toward a storm center ? and in this con- 
nection it should be remembered that a storm center is 
a point where the air is escaping upward, and that it 
is the escaping air which causes theoutsideair to move 
toward, and in so doing around the storm center, just 
the same as the water escaping from the basin causes 
the water in the basin to form in a whirling current 
around the outlet. 

It is well known that in the center of a whirling cur- 
rent the fluid, owing to centrifugal force, is rarefied, 
and the degree of rarefaction depends entirely upon the 
velocity of the whirling current ; for this reason a 
whirlwind of sufficient velocity passing over water 
causes a waterspout. Now if the steam escaping from 
a boiler in the usual manner causes the steam in the 
boiler and in a small area below the outlet to form in a 
whirling current, the velocity of which will increase as 
that of the escaping current increases, what is to pre- 
vent a waterspout in the boiler and a wrecked engine 
as the result whenever the escaping steam reaches a 
sufficient velocity ? And to prevent the escaping steam 
from attaining such a velocity, is the pipe connecting 
engine with boiler always of a sufficient area ? 

Ward Stone. 

[This is probably the true theory of the lifting of 
water in boilers having small steam room, in which 
the lifting of water has suggested the use of dry pipes 
and domes. — Editor.] 

■♦-«-»-»->■ 

Tbe Belt Problem. 

To the Editor of the Scientific American: 

Your correspondent Quirk questions the correctness 
of the reason I gave for the creeping of the bells in his 
" Belt Problem," and cites as proof some tests he 
made and illustrated in your issue of Dec. 20, 1890. 

Now, I must take exception to those tests, from the 
fact that no belts work under the conditions shown. 
In order to get correct results from belt tests, the belts 
should be placed in actual working conditions. It is 



well, also, to remember that different conditions very 
materially affect the results. 

For instance, it makes quite a difference what size of 
pulleys are used to get at what your correspondent is 
driving at, for this reason : We will say a belt is work- 
ing on a pulley 6 inches diameter, engaging 9 inches of 
its circumference, and is 34 inch thick. Then the outer 
surface of that 9 inches of belt is % inch longer than 
the inner. But if the pulley is five times as large, en- 
gaging 45 inches of its circumference, the expansion of 
the outer surface of the belt will be just the same — % 
inch. From this it is evident the % inch expansion 
over 45 inches of belt will not affect its operation near 
so much as it would over 9 inches. That there is a 
tendency in leather belts to expand and contract more 
on the hair than on the flesh side I know, but the 
effect must decrease as the size of the pulleys increases. 

It appears to me, from your correspondent's articles, 
he is looking for the force which pulled the rivets 
through his belts in some creeping action of the belts 
while in contact with the pulleys. I cannot see any- 
thing in that, but can in the stretch of belt between 
the two pulleys, because it is there the outside belt 
gains on the inside one, and the gain is in the same ratio 
as circumference is to diameter. J. A. Lough. 

Chetopa, Kansas. 

m < ■ > ■» 

THE BELT PEOBLEM. 
To the Editor of the Scientific American : 

I would like to offer a solution to the belt problem, 
page 213 of Scientific American, Oct. 4, 1890, and will 
begin by answering Quirk's last question first. Rj re- 
ferring to the drawing, A and A are the points at which 




the belts change their course from a straight line to 
that of a curve, and B and B is where they resume a 
straight course again. Now it is quite evident that the 
outside belt will have to travel farther in going from A 
to B than the inside one will, and has to do it in the 
same period of time ; therefore it has to travel at a 
higher rate of speed than the inside belt. Although 
the outside belt travels at ahigherrateof speed, itdoes 
not gain a particle on the inside one while going from 
A to B, because it is describing a larger circle and has 
to go farther ; but in going from B to A, where the 
belts have a straight course, the outside one, having a 
greater speed, gains on the inside one until they reach 
the next curve, where they travel together again until 
another straight course is reached, when the outside 
one will gain again, and so on. 

I think that all belts, whether single or double, have 
this same tendency to a more or less degree, according 
to their thickness, as the outside surface of any belt 
must have to travel farther in going round a pulley 
than the inside surface does ; but in the case of a sin- 
gle belt, or of a double one glued and riveted so that 
this gaining or creeping cannot take place, the differ- 
ence traveled by the two surfaces in goinground a pul- 
ley is met by either a stretching of the outside surface 
or a compression of the inside surface, or both, which 
must absorb power. It is certain, however, that Quirk's 
belts preferred to creep, or his rivets would not have 
drawn out. The rivets offered a direct resistance to 
the motion of the belts. L. H. L. 



Contest between a Spider and a Beetle. 

To the Editor of the Scientific American : 

An article in a recent number of the Scientific 
American, describing a " Remarkable Engineering 
Feat of a Spider," reminds me of a no less remarkable 
exploit of a tiny spider, which I witnessed, in which 
the insect's ingenuity in improvising a hoisting tackle 
gave him the victory. 

Potato beetles were very numerous last summer, and 
were often seen crawling about on fences and buildings. 
One of these, climbing up on the inside of a wood shed, 
came in contact with a spider's web stretched across 
the corner of the building. The watchful spider came 
out at once and endeavored to entangle him. The 
propensity of these beetles for " playing 'possum " in 
time of danger is well known. In this case the insect 
did not drop to the ground, as they are wont to do 
when potato vines are disturbed. He held fast to the 
board with his claws, but drew down his head and 
antenna, and remained motionless. The spider, which 
was a very small one, ran about over the big beetle's 
oval back, like a cat on a barrel, winding his threads 
rapidly around his captive until he seemed satisfied, 
and retired to await results. 

The beetle, finding himself left alone, woke up, and 
tried to move off. Lifting one foot at a time, he succeed- 
ed in breaking the cords which bound each one. Then 
tugging forward with his shoulders, like an ox drawing 
a heavy load, he had nearly freed himself when the 



little spider again advanced to the attack, winding his 
threads with astonishing rapidity. 

The beetle now seemed to realize that the " 'possum" 
act was not the best thing for that particular emer- 
gency, and struggled harder than ever to get away. 
The spider, also, seemed to understand that something 
different would have to be done or he would lose his 
prize, for the threads were snapping as fast as he could 
wind them. He paused a moment, and I thought he 
had given up the contest. But I greatly underesti- 
mated the resources of the little giant. He was only 
thinking! He saw wherein the beetle had the advan- 
tage of him, and devised a scheme to overcome that 
advantage. The problem was to get his big antagonist 
off the board into the middle of the web — not an easy 
matter one would think, considering the relative size 
of the two insects. But the plan was made and exe- 
cuted with a rapidity that puts to shame our sluggish 
human thoughts and actions. The beetle was in the 
edge of the web, about two inches from the corner of 
the building. Fastening a thread to the beetle's back, 
the spider ran across the corner and made it fast to the 
wall on the opposite side of the web, in such a position 
that it tended to lift the beetle off his feet. Repeating 
the operation again and again, he soon had a number 
of threads stretched across the angle, all drawn as 
tightly as possible. 

As this work proceeded, the beetle soon found him- 
self obliged to cease his struggles and use all his 
strength in holding on. The spider again retiring, 
" Old Line Back " tried once more to move off, but at 
the first step he was jerked entirely off his feet by the 
elasticity of the threads, and left dangling in the air. 
In this situation he was easily wound up and dis- 
patched by his smart little enemy. 

Columbus, Ohio. Charles B. Palmer. 



miscellaneous Notes. 

At Lynn, Mass., the electric lighting station caught 
fire, and the wires carrying the current were burnt off. 
Relieved of the work of producing the current, the 700 
horse power engine started off at such a rate of speed 
that the flywheel broke in fragments, causing much 
damage to the building. In the settlement of the loss 
an interesting point was brought out. The company 
claims that the bursting of the large flywheel was due 
primarily to the fire, and, therefore, entitles the com- 
pany to the insurance money. The insurance com- 
pany, however, assumes that the breaking of the fly- 
wheel was due to defect in the machinery. Conse- 
quently the company is not responsible for the loss. 

In 1778 a great chain was stretched across the Hud- 
son River at West Point to prevent the passage of 
British vessels. Lossing, in his " Field Book of the 
Revolution," gives a very interesting account of this 
work, of which we can quote only the leading facts. 
The iron of which this chain was constructed was 
wrought from ore of equal parts from the Sterling and 
Long mines, in Orange County. The chain was manu- 
factured by Peter Townsend, of Chester, at the Ster- 
ling Iron Works, in the same county, which were situ- 
ated about 25 miles back of West Point. " It is buoyed 
up," says Dr. Thacher, writing in 1780, " by very large 
logs, about 16 feet long, pointed at the ends, to lessen 
their opposition to the force of the current at flood and 
ebb tides. The logs were placed at short distances from 
each other, the chain carried over them and made fast 
to each by staples. There are also a number of anchors 
dropped at proper distances, with cables made fast to 
the chain to give it greaterstability.'' The total weight 
of this chain was 180 tons. Mr. Lossing visited West 
Point in 1848 and saw a portion of this famous chain, 
and he tells us that " there are 12 links, two clevises, 
and a portion of a link remaining. The links, some of 
which are in the museum at West Point, are made of 
iron bars, 2% inches square, and average in length a 
little over 2 feet and weigh about 100 pounds each." 

A new rolling mill in the Krupp Works at Essen, 
Germany, is probably larger than any other in the 
world. It will roll plate about 28 inches thick and 
nearly 12 feet wide. The rolls are of steel. Each pair 
in their rough state weighed 100,000 pounds. 

10,250,000 tons is the grand total of the production of 
pig iron in the United States for the year 1890, an in- 
crease of 1,750,000, or more than 20 per cent over the 
product of 1889, which was 8,516,079, an increase of 
1,247,572 tons over 1888, or 17 per cent. The produc- 
tion in 1890 was more than 40 per cent greater than 
that in 1888. 

The production of steel ingots in the year 1890 was 
4,900.000 net tons, and of steel rails 2,200,000 net tons. 

The prod uction of copper in the United States in 1890 
amounted to 278,610,000 pounds, far exceeding any pre- 
vious record. 

Lead in the United States amounted to 187,000 tons 
of 2,000 pounds, or a little less than in 1880. 

Of spelter 68,000 tons were produced in the United 
States in 1890, an increase of 15 per cent. 

Forty-three vessels were built last year in San Fran- 
cisco, of which 17 were schooners, 15 propellers, 6 sloops, 
3 steamers, 1 barkentine, and 1 ship. The total ton- 
nage was 11,671 "47 net, which is largely in excess of the 
previous year. 
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THE CANET SYSTEM OF 
FIRING TORPEDOES. 
The efficient method of 
firing torpedoes, either 
from large vessels or from 
torpedo boats, is too im- 
portant a part of modern 
naval armament to have 
been overlooked by the 
Forges et Ohantiers de 
la Mediterran6e. This 
class of ordnance — for 
it can be fairly classified 
under the general head of 
artillery — is chiefly made 
at the company's works at 
Le Havre and La Seyne. 
from the designs of M. 
Canet. The problem to 
be solved is not an easy 
one, as important causes 
for disturbing the direc- 
tion to be given to the tor- 
pedo have to be reckoned 
with and overcome. Once 
free from such influences, 
the motive power of the 
torpedo carries it forward 
with more or less accuracy 
to the object aimed at. 
Thecausesof deviation are 
of course more serious on 
large vessels than in tor- 
pedo boats, because in the 
latter the most favorable 
position can be chosen foi 
discharging the missile, 
and the surrounding body 
of water affected by the 
boat moving rapidly has 
not so great a mass as that 
set in motion by a large 
ship traveling at a high 
speed. If the torpedo be 
discharged within this 
zone of disturbing influ- 
ence, it is evident that its 
course will be diverted to 
a greater or less extent. 
Torpedoes fired from a 
moving ship at an angle to 
its line of advance will of 
necessity participate in the 
movement, which intro- 
duces another cause of 
error. The first difficulty 
can be overcome by pro- 
jecting the torpedo beyond 
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the belt of troubled water 
surrounding the ship: 
when it is not possible to 
discharge it parallel to the 
axis of the boat, the gen- 
eral practice is to allow 
the torpedo to fall upon 
the water either flat or to 
enter it at a slight angle, 
so that it may at once 
penetrate under the sur- 
face waves and so escape 
any deviating influence 
they may exert. Both 
systems are employed in 
the French navy, and the 
method is well illustrated 
by our engraving, which is 
taken from an instantane- 
ous photograph of a tor- 
p e d o being discharged 
from the French war ship 
Condor, and reproduced in 
a recent number of En- 
gineering, to which we are 
indebted for our illustra- 
tions and the following 
particulars : 

Fig. 2 is a perspective 
view of the complete gun 
ready for service ; Fig. 3 
is a longitudinal section of 
the breech end of the tube 
and the back part of car- 
riage, and also a side view 
of fore part of tube and 
longitudinal Beet ion of 
front part of carriage ; 
Fig. 5 is a back elevation 
of the breech end of tube 
and carriage ; Fig. 7 is a 
plan of the fore part of 
carriage ; Fig. 10 is a plan 
of back part of carriage ; 
Fig. 4 is a side elevation 
of firing mechanism ; Fig. 
8 shows another combina- 
t i o n of discharging me- 
chanism ; Fig. 9 is a cross 
section of tube at the trun- 
nion of the fore carriage; 
Fig. 6 is a cross section of 
tube showing the starting 
catch H ; Fig. 11 is a sec- 
tion through M N of the 
powder chamber. 

The discharging mechan- 
ism consists of a system of 




Fig. l.-FIRING A TORPEDO FROM THE FRENCH GUNBOAT CONDOR. 
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levers and a spiral spring P that is tightened by acting 
on the crank lever O" by means of a hand spike that 
fits one of the extremities. This lever O 2 is kept 
cocked by the catch lever Q, the safety pin q prevent- 
i ng any sudden release of the mechanism. On the 
came axis on which is keyed the crank lever O 3 are 
Hxed two other levers ; one the lever O 1 that releases 
the torpedo inside the tube, and the other the lever O 
that works the firing mechanism. 

The actual working of the whole arrangement for 
launching is as follows : 

We will suppose that a torpedo has just been dis- 
charged. The gunner, by means of a hand spike fixed 
at the end of the crank lever O", Fig. 4, tightens the 
spring P ; he also puts in the safety pin f , and then, to 
open the breech, he catches hold of the small hand 
lever K, and gives one-sixth of a turn to the screw 
that closes the breech. The threads of this screw are 
partly cut away like those of 
an ordinary breech block, 
then, on pulling the lever K 
toward him, the whole of the 
breech swings round the hinge 
J", Fig. 4, and the gun is 
ready to receive a torpedo, 
which is introduced carefully 
into the tube, while the stop 
bolt I, Figs. 3 and 4, inside 
the tube, is lowered by means 
of the hand lever i until the 
torpedo is well home ; when 
the man lets go the hand 
lever i, the spring i" is liber- 
ated, and the bolt I main- 
tains the torpedo inside the 
tube. 

The charge of gunpowder 
or any other explosive is then 
put into the powder chamber 
or cup L ; this chamber is 
pierced with holes radiating 
from its center, so that the 
gases rush against the inner 
surface of the tube, thus pre- 
venting any damage to the 
torpedo. 

The breech is closed by 
swinging it round the hinge 
J" till it is home, then by the 
handle K the screw of the 
breech is turned one-sixth 
round, care being taken to re- 
lease the catch K' in pressing 
with the thumb on the spring. 

To prevent the escape of 
gases the breech presses a 
ring of leather or asbestos let 
into the internal face of the 
breech. In order to introduce 
a new fuse, the hammer in. 
Figs. 3 and 4, must be pulled 
out and pushed down the in- 
clined planes, and the fuse is 
then put in. The gun so 
loaded is ready for a new dis- 
charge. If the breech is not 
well closed, the end of the 
lever O will not enter into 
the slot of the hammer, and 
the fuse could not be explod- 
ed. This mechanism is there- 
fore also a safety arrange- 
ment. To fire, the gunner 
pulls out the safety pin q, 
and by exerting a slight effort 
toward him with the handle 
of the catch lever Q, he re- 
leases the spiral spring P. 
The rotary motion imparted 
to the axis that carries the 
three-crank levers before de- 
scribed removes first the stop bolt I, inside the tube, 
and immediately afterward explodes the fuse. The 
exploding of the fuse is produced as follows: On the 
slide piece in'. Fig. 5, is fixed the hammer in, which 
carries on each side a stud. The slide piece is pushed 
upward by the lever o. This tightens the spring in", 
and when the studs are at the summit of the inclined 
planes the hammer is released, and strikes the fuse, 
which explodes. Inside the tube, and fixed at a proper 
distance, is the usual spring catch H, Fig. 6, which acts 
on the starting valve of the engines inside the torpedo 
itself as it is shot from the tube. The above arrange- 
ment has been described for a percussion fuse. In 
some cases an electric fuse is used, and it is by the slid- 
ing up of the piece m that the circuit is closed and the 
charge exploded. The construction of the carriage is 
as follows : 

The front part of the carriage consists of a crosshead 
B, bearing the trunnions B, Figs. 3 to 9 ; this crosshead 
turns round on a pivot resting on a strong bracket C, 
so that it can be fixed for firing either at the fore or 
aft part of the ship or broadside. 



The hind part or breech end of the carriage consists 
of a V-shaped frame E d d. Figs. 3 to 7, which rests on 
two rollers e, that may turn when required in any ver- 
tical position. The front beam E of this frame has a 
hole in its center to let the elevating screw G pass 
through it. 

This screw G is fastened to a lug under the tube, and 
it is worked up and down by the nut e", cast with the 
handwheelgr. The nut itself turns in two half bear- 
ings e" , provided with horizontal trunnions working in 
the front beam E. 

The front and rear parts of the carriage are kept to- 
gether by means of the connecting rod D. This rod at 
its front end turns horizontally round the bracket 0, 
and is attached to it by means of the collar c. At its 
rear end the rod is attached to the V-shaped frame by 
means of the collar d 3 , and the extreme end of the con- 
necting rod turns in a socket provided in the beam E. 




Fio. 11. 




Illusion of Woodpeckers and Bears. 

Mr. J. D. Pasteur, Inspector of the Post and Tele- 
graph Service at Java, communicated to Dr. F. A. 
Jentink, in July last, the following very curious and 
interesting facts about woodpeckers, who, under the 
illusion that the buzzing sound so apparent on apply- 
ing the ear to telegraph poles is caused by the vigorous 
efforts of gnawing or boring insects, make large holes 
in the timber, on a hopeless chase after such. He 
incloses a piece of telegraph pole made of teak wood, 
with two woodpeckers (Picus analis), from the Kediri 
Residency, Java. The wood, which is of iron hardness, 
is perforated with rather large holes near the place 
where the insulators had been attached. Although 
Inspector Pasteur passes thousands of telegraph poles 
under view each year, only in a very few cases has he 
found any damage done to them by woodpeckers, and, 
until now, the damage done has always been on the liv- 
ing kapok trees (Eriodendron 
anfractuosum), which are 
used in Java for this purpose. 
The piece of telegraph pole 
now sent is the only instance 
known to him of damage 
being done to the sound and 
very hard poles of the teak 
(Tectona grandis). Besides 
the above mentioned wood- 
pecker, from time to time the 
rare little Picus moluccensis 
was seen also among the 
others at work. Mr. Pasteur 
remarks on the great rarity 
of such a phenomenon ; in the 
Paris electrical exhibition of 
1881 there was exhibited, as 
a great curiosity, a telegraph 
pole sent from Norway, which 
was perforated by a hole of 7 
centimeters in diameter. The 
Norwegian administration 
was for a long time uncertain 
to what cause to ascribe this 
damage done to poles which 
were otherwise quite sound, 
till a mere chance at last re- 
vealed woodpeckers at work. 
In Norway, too, another 
equally remarkable case of 
damage had been noted as 
done to telegraph poles by the 
large stones, which are heap- 
ed round their base to insure 
their stability in the ground, 
being removed and scattered, 
apparently without any rea- 
son. This, which was for a 
length of time inexplicable, 
was at last found to be the 
work of bears, who appa- 
rently mistook the sound in 
the timber for the buzzing of 
a swarm of bees. It is too 
much to expect of either bears 
or woodpeckers that they 
should be versed in the ways 
of modern science. — Leyden 
Museum Notes. 



Fro. 13. 

TORPEDO-FIRING APPARATUS, CANET SYSTEM, 



This mode of connecting the rod to the rear part of 
the carriage allows the V frame and rollers to follow 
the slope of the deck without interfering with the lay- 
ing of the tube. 

Figs. 11 to 14 illustrate the latest types of the Canet 
torpedo-firing tubes ; Figs. 11 and 14 are elevations of 
that form of tube designed with the special object of 
forcing the projected missile to fall flat on the surface 
of the water, instead of at an angle. The firing tube, 
which is of light section and made of either bronze or 
steel, is prolonged above with a spoon-shaped exten- 
sion. A T-shaped groove is made in the top of the 
bore, for the greater part of its length, and in this 



Foreign Honors to Profes- 
sor Newcomb. 

The Copley medal of the 
Royal Society, London, has 
been awarded to Professor 
Simon Newcomb, Superin- 
tendent of the American 
Ephemeris, Washington, D. 
O, for his contributions to 
gravitational astronomy. The 
medal was first given by the 
society in 1753, to Dr. Benja- 
min Franklin. The University of Tokio, Japan, also 
has presented Professor Newcomb with two fine, large 
bronze vases, finished specimens of Japanese art, in 
recognition of his aid in selecting a suitable person 
to construct a photo-heliograph for the University. 

A present from Russia by order of the Czar is also 
tendered to Professor Newcomb on account of esteemed 
services rendered in procuring, for the government, 
the great 30 inch telescope, a few years ago mounted 
at Pulkowa. This gift is a large jasper vase on a mar- 
ble base. 

^in t 

A German statistician says that there are 3,985 
paper mills in the world, and that of the 1,904,000,000 



groove slides a projection formed in the upper side of 

the torpedo. The groove is made of such a length that pounds of paper turned out annually, half is used for 

when the projection is 



free from it, the torpedo is 
guided only by the extension of the tube, and is in a 
horizontal position ; it is then free to fall flat on the 
water. 



A patent has been taken out in France foran electric 
furnace for the rapid incineration of human remains. 



printing, 600,000,000 pounds being required for news- 
papers alone, the consumption of which has risen by 
200,000,000 pounds in the last decade. He alleges that 
on an average an Englishman uses annually 11% 
pounds of paper, an American 10)^, a. German 8, a 
Frenchman 7J-£, an Italian or an Austrian 3%, a Span- 
iard \%, a Russian 1}£, and a Mexican 2. 
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THE NICARAGUA CANAL. 

(Continued from first page.) 
project of establishing an artificial route across the 
barrier was taken up also at an early date. In 1550 
Antonio Galvao, a Portuguese navigator, proposed 
four routes, including the Lake Nicaragua route, for 
reaching the Pacific. The history of the successive 
attempts after this date becomes a long one. Many 
projects were advanced, and numerous surveys, more 
or less authentic, were made. But little or nothing 
practical was done beyond surveying for and con- 
structing the Panama railroad in 1850-51. This was 
built on a line surveyed by Col. G. W. Hughes and 
J. C. Trautwine, both well known engineers. 

The United States government has always taken an 
interest in the project of excavating a canal. The 
Monroe doctrine indicates the propriety of the federal 
authorities taking some part in any work of interna- 
tional character executed on this continent. The 
Nicaragua route is distinctly American. It was sur- 
veyed in 1872 by an American expedition under Com- 
mander Alex. F. Crossman of the United States navy. 
On May 2, 1872, he found the water of Lake Nicaragua 
to stand at an elevation of 10763 feet above the mean 
tide, while land rising but 49'38 feet above the lake 
level intervened between it and the Pacific Ocean. 
Other surveys and reports were made subsequently 
upon this route. A treaty next was drafted between 



lift of 36% feet. The smallest lift is in the lock nearest 
the Pacific, which varies from 21 to 29 feet according 
to time. The greatest lift, 45 feet, is on the Atlantic 
side, in the lock next to the lake. A uniform size of 
lock has been selected, 650 feet long and 70 feet wide. 
This will accommodate any steamship afloat. 

We illustrate some of the features of the work now 
in hand. Greytown harbor, the Atlantic terminus 
of the canal, has been of little use for many years past 
on account of its shallowness. When the canal is in 
operation, it will have to be open to the largest ships. 
We give a general view of the place as it appeared 
some years ago. Work upon dredging the harbor 
and constructing a breakwater is now in active pro- 
gress. The dredge City of Paris is shown in opera- 
tion, dredging and at the same time throwing up an 
embankment far to one side of the channel it is estab- 
lishing. This dredge was originally employed in the 
Panama Canal. Six similar machines have been pur- 
chased by the company. 

The typical American dredge, represented by the 
City of Paris, is provided with a composite hull 115 feet 
long and 65 feet wide. In the forward end of the dredge 
is a slot, through which the lower section of the ladder, 
36 feet long and 7 feet wide, descends. An endless chain 
of buckets travels up and down the ladder, cutting 
away the bottom wherever directed, and delivering the 
material to the discharger on top of the tower. The 



Some material expands as much as 30 per cent in the 
separation from its bed, other much less. 

The double ladder is to be noted as an American fea- 
ture of construction, and in the spud system of anchor- 
age a great advantage over guy ropes is found. The 
whole machine can be swung around one spud as a cen- 
ter of rotation, so as to dredge in great arcs of circles. 
The dredges were built in this country, various con- 
tractors and works being concerned in their production. 

We also show the progress of work upon the Grey- 
town breakwater, the observer looking seaward. It is 
now 930 feet long. This in connection with the dredg- 
ing has already greatly improved Greytown harbor, so 
that Nicaragua will soon have a first-class deep-water 
port. Last December it was announced that a three- 
masted schooner drawing 10% feet of water had been 
towed into the harbor, the first time a large vessel had 
entered for 25 years. At present the minimum depth is 
14% feet. To realize what this means it should be 
noted that 30 years ago the largest ships could find a 
harbor at Greytown, while only six months ago the 
former bay was a fresh water lagoon separated from 
the sea by a sand strip six feet high. The breakwater 
or jetty is to be carried out a distance of 2,000 feet to 
the windward of the proposed entrance canal, so as to 
create a natural sand bank. The sand has already 
begun to accumulate back of the jetty. The first 
portion is built of creosoted timber, fascinage or bas- 




BIRDS EYE VIEW OF NICARAGUA, SHOWING PATH OF CANAL. 



the United States and Nicaragua, which in Decem- 
ber, 1884, was submitted to the United States Senate, 
and rejected by that body. It was soon after with- 
drawn. Finally, by act of Congress of February 20, 
1889, the Maritime Canal Company of Nicaragua was 
incorporated by the United States government, and on 
May 4th the company was formally organized. On 
May 26th a construction party including forty-seven 
engineers started for Nicaragua. This was the first 
step of actual work on the Nicaragua canal. 

The general features of the proposed route of the 
canal are very clearly shown in the accompanying 
bird's eye view (reproduced from the Scientific 
American, February 16, 1889). It extends from San 
Juan del Norte (Greytown) on the Atlantic side to 
Brito on the Pacific coast. Of this distance, 26"783 
miles are to be excavated canal, with 142 - 659 miles free 
navigation through Lake Nicaragua, the San Juan 
River, and through basins in the valleys of the streams 
Deseado, San Francisco, and Tola. Lake Nicaragua 
marks the summit level of the canal. It will connect 
with the Pacific by two sections of canal in excavation, 
and by the Tola basin. On the other side slack water 
navigation is to be provided in the valley of the San 
Juan River, and a series of basins connected by short 
lengths of canal are to be constructed in the Deseado 
and San Francisco valleys. On each side of this sum- 
mit level there are three locks. One set is within 3% 
miles from Brito, the other set is within 12% miles from 
Greytown. This gives a clear, unimpeded summit 
level of 10314 miles, and allows the locks an average 



upper section of the ladder for this purpose is carried 
up to the top on an incline. A joint is provided be- 
tween the sections, so that the lower portion can be 
raised and lowered. The upper section is 73 feet 10 
inches long. The buckets are of % inch steel, and have 
a capacity of 1 cubic meter each. The links of the 
chainare 1% inches by 1 inch steel, and are3 feet long. 
The shaft at the top of the tower, around which the 
chain and buckets travel, is 14 inches in diameter. 

The chain is driven by double cylinder engines, 16 by 
24 inches, with 10 foot driving pulley with 38 inch face. 
The dredge is anchored by wooden spuds or heavy ver- 
tical beams, 25 inches diameter, with 1,800 pound iron 
shoes upon their lower ends. These ends are lowered 
to the bottom, and sinking through the earth anchor 
the machine securely. Besides the main engine, there 
are several auxiliary engines for working the spuds, 
raising the ladder, etc. 

The material as dredged and raised to the top of the 
tower is emptied into the bell of one of a pair of iron 
chutes. These are pipes 3 feet in diameter and 185 
feet long, which run farout on both sides of the tower. 
Water is pumped into them along with the solid 
material. Great banks of sand are built up by its ope- 
rations. In practice, one man stationed on the bow 
controls the main operations of the machine. The ca- 
pacity is put at 100,000 cubic yards per month. This is 
more than doubled under favorable conditions, as the 
nature of the earth determines the speed at which the 
engine can be driven. Twenty buckets a, minute rep- 
resent a fair speed, each bucket being partially filled. 



ket work and stone. As a tendency to form a shoal is 
developed at its end, the jetty will be from time to 
time extended, until practically a new and permanent 
coasi line will be formed back of it. The deep water 
portion of the jetty is to be of rubble. The entrance 
channel thus provided is to be 500 feet wide at the bot- 
tom, with a depth of 30 feet, and will lead to a 206 
acre anchorage basin inshore. The enlarged section 
of the canal up to lock 1 must be added to this basin, 
giving 341 acres of water 28 feet deep, with large 
additional area of less depth, available for many 
smaller vessels. 

At Brito a harbor has also to be made. A break- 
water 900 feet long and a jetty 830 feet long are 
proposed. These alone will make a small harbor. 
It is to be extended in area by dredging inland and 
cutting out the alluvial plain at the outlet of the Rio 
Grande valley, and by making the canal of enlarged 
section for 3,000 feet inland to the first or tidal lock. 
This will give a total area of 103% acres of water 30 
feet deep. 

The construction of a railroad through swamp land 
is illustrated in one view. Timber is cut and laid so 
as to form a rough corduroy. Upon this longitudinal 
timbers are laid, and these receive the cross ties. The 
rails are then laid. On this structure, which naturally 
is very imperfect, ballast trains are run out and earth 
is dumped upon the line. As earth accumulates it is 
tamped under the sleepers, which with the rails are 
gradually raised and brought into alignment and to a 
true slope. In this way bad ground is overcome, and 
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the road, to be used at present for construction pur- 
poses, is rapidly penetrating the forest. 

The general aspect of the work at present is as follows: 
The railroad track on the Atlantic side is laid between 
8 and 9 miles, and the grade is half completed 4 miles 
further. At this distance from Grey town is the near- 
est deposit of rock, and it is desired to obtain access to 
it, that the material may be used in filling in the break- 
water at Greytown. This stone quarry is the first 
objective point of the railroad. 

The equipment for the railroad consists of 4 locomo- 
tives, and 80 cars of different types, steam shovels, 
railroad steam pile driver, wrecking crane, etc. 

Along the line of the railroad a water pipe will be 
laid, bringing water from La Paz Creek, also 14 miles 
from Greytown, where water is obtained from a moun- 
tain stream at an elevation of 115 feet. 

The dredges Paris and M. A. Slaven are at work in 
the harbor, one deepening the sea entrance, and the 
other working on the canal line. The other dredges 
are being repaired and made ready for active opera- 
tions. 

The machine shop and blacksmith building are 
equipped with the best type of modern machinery 
and tools, and are in active use. The foundry for 
casting the minor parts of machinery is also under 
construction. 

A hospital has been established, and has ample ac- 
commodation for the sick of a working force of 2,500 
men. Storehouses and many other structures for the 
protection of property have been erected. The rail- 
road wharf has been completed and has an extension 
of 265 feet, where vessels of the largest size that can 
enter the harbor can load and discharge their cargoes. 

The canal line is cleared for the first ten miles of its 
eastern extremity, and has a width of 350 feet. 

The clearing of the canal on the west side has just 
been commenced. The final surveys for the railroad 
west of the lake have been completed. 

Besides the dredging plant from Colon and the plant 
of the North American Dredging Co., now at Grey- 
town, the company owns two large tug boats and a 
half dozen smaller ones, with eight river steamers, and 
a steamer of large size, in use on Lake Nicaragua. 
This vessel was built a few years since at Wilmington, 
Del., and proceeded to Greytown under her own steam. 
She draws ten feet of water, and with the same mo- 
tive power she ascended the San Juan River to Lake 
Nicaragua. 

All the timber used in the piers and wharves is of 
creosoted piling, containing 16 lb. of dead oil to the 
cubic foot. 

The United States government, wishing to prevent 
the ownership going abroad, has of its own motion 
taken steps looking to the acquirement of a control- 
ling interest, and in execution of this intention and de- 
sire offers by guaranteeing the bonds of the company 
to the extent of an issue of $100,000,000. Definite ac- 
tion has not yet been taken by Congress. A unani- 
mously favorable report has been made by the Senate 
Committee of Foreign Relations, having the bill in 
charge. 



Artificial Ivory. 

The invention of Alexandre de Pont and Silvius de 
Pont, citizens of Switzerland and residents of Paris, 
relates to a new or improved method by which they 
construct artificially an ivory having the same pro- 
perties, component parts, and appearance as the na- 
tural product. 

In carrying out the invention, caustic lime (CaO) is first 
treated with water sufficient to hydrate it, and before 
the hydration is completed and while the lime still re- 
mains caustic orretains some of its causticity we careful- 
ly pour over it an aqueous solution of phosphoric acid, 
(H 3 PO,), and mix the two well together for the pur- 
pose of forming phosphate of lime. During this mix- 
ing there is added gradually a small quantity each of 
carbonate of lime (CaCOs), magnesia (MgO) and alumina 
(AU0 3 ), and then an admixture of gelatine and albu- 
men (dissolved together in water) or their chemical 
equivalents, 'such as flbrine, caseine, or vegetable 
flbrine, albumen or caseine. 

The proportions of the several materials, by weight, 
are about as follows to produce a substance closely re- 
sembling in properties the tusk of an old elephant : 
Caustic lime (CaO), one hundred parts ; water (H 2 0), 
three hundred parts ; aqueous solution, phosphoric 
acid, specific gravity 105 to 107 (H3PO.1), seventy-five 
parts ; carbonate of lime, (CaCOs), sixteen parts ; mag- 
nesia (MgO), one to two parts ; alumina (precipitated 
or hydrated), five parts ; albumen, twenty parts ; gela- 
tine, fifteen parts. 

The mass formed of these is mixed until the com 
ponent parts are thoroughly incorporated together, 
and the whole is thoroughly kneaded until it assumes 
a plastic condition of the consistency of stiff dough. 
In this state it is allowed to stand for a few hours, dur- 
ing which the continued action of the phosphoric acid 
upon the other materials converts the whole into a fine 
tenacious, white, insoluble, and uninflammable body 
similar in its constituent parts to the natural ivory. The 
compound while still in a plastic state is placed into 



shapes or moulds and removed to a slow-drying room 
(heated to a temperature of about 60° to 70° Fahren- 
heit, or with a current of air passing through it), 
where it remains one or two days until sufficiently de- 
siccated. 

Care should be taken not to remove all traces of 
moisture at this stage. When desiccated, it may be , 
taken from the drying room and placed direct into 
moulds of a suitably constructed hydraulic or other 
press or may be first finely ground and then placed 
in the moulds. But we prefer the former method. 

The moulds into which the substance is placed are 
constructed so that it may be subjected to a high tem- 
perature and a great pressure. The heat may be pro- 
duced either by gas or steam acting upon the walls of 
the mould, the latter being what we prefer. 

In the heated moulds the dried substance is subject- 
ed to pressure in a hydraulic or other press amounting 
to one, two or more tons per square inch, according to 
the density of the product to be obtained, and the 
pressure is maintained thereon from one to two hours, 
more or less, according to the quantity of material 
under operation. The greater the bulk of material, the 
longer time must the pressure be applied. The heat 
and pressure may be varied according to the qua- 
lity and density of the ivory required to be pro- 
duced. 

We find that blocks closely resembling in physical 
properties the tusks of an old elephant may be produc- 
ed from the materials in the proportions hereinbefore 
stated by applying a heat of about 270' Fahrenheit, 
with a pressure of two tons per square inch applied for 
about an hour. By altering the heat, pressure or dur- 
ation of pressure, the density or specific gravity of the 
resultant product may be varied as may be desired to 
render it more adaptable or serviceable for particular 
purposes. The substance, when taken from the 
moulds, should be allowed to mature and season for 
three or four weeks, when it may be cut, turned, and 
polished in the ordinary way. 

We are aware that the product can be obtained with- 
out the application of heat during the compressing 
stage of the process by increasing the pressure or the 
duration of the pressure, or both, and other details of 
the process may be varied without departing from our 
invention, which is essentially to synthetically con- 
struct or manufacture ivory having the same proper- 
ties, chemical and physical, as the natural tusks, with 
or without the addition of any foreign matter to ren- 
der the product more adaptable for any special pur- 
pose. 

While we prefer to use only the materials herein be- 
fore enumerated as producing a substance more nearly 
like natural ivory, we find that other materials may be 
added thereto, such as baryta as a substitute for or in 
addition to magnesia acetate, or carbonate of lead in- 
stead of or in addition to the carbonate of lime, to in- 
crease the specific gravity; oxide or sulphate of zinc 
to increase the bulk or as an adulterant ; and cellulose 
and certain oils or gums — such as auimi mastic, shel- 
lac, oil of turpentine, and castor oil — to render the pro- 
duct more plastic or elastic, if so desired. When colors 
are to be imparted to the product, aniline, alizarine, 
logwood, Brazil wood, fustic, or madder extracts, or 
other well known coloring agents — sush as pigments — 
may be incorporated with the mass in the earlier 
stages of the process in such quantities or proportions 
as will give the required color or tint. 



Life at tile Licit Observatory. 

So many articles have been written on the scientific 
equipment of the Lick Observatory, and upon the dis- 
coveries the instruments are capable of making and are 
making, that I think, says a writer in the Boston Jour- 
nal, a sort of description of the personal life of the ob- 
servers on that mountain, and the difficulties encoun- 
tered, will be of interest. The following description is 
taken from an address by the director of the observa- 
tory. Professor Edward S. Holden, before the Astro- 
nomical Society of the Pacific. 

To those who visit Mount Hamilton in summer, says 
Professor Holden, nothing can seem easier or more de- 
lightful than to plan and execute investigations with 
the instruments at hand. A short visit there, however, 
would at once show the almost insurmountable diffi- 
culties that attend an attempt to live at such an eleva- 
tion. As soon as winter sets in, storms that here in 
Massachusetts we would call cyclones sweep over the 
mountain, and drift the snow about the astronomers' 
dwellings more than ten feet deep. Three or four times 
during each of the winter months the wind blows at 
the rate of more than sixty miles an hour. Many of 
the stronger gusts, which must exceed seventy-five or 
eighty miles an hour, have never yet been measured, 
for no instrument can be found that will stand the test. 
Although the windmill which supplies the observatory 
with water is carefully furled before each storm and 
held in position by iron braces, nearly two inches in 
diameter, once a year it is torn from its mounting and 
destroyed. 

During five days of February, 1890, absolutely no 
communication with the outside world was possible. 
The snow fell in enormous quantities, and a fierce 



blizzard was blowing, which could not be faced. On 
the sixth day of our imprisonment three men started 
together for Smith Creek and returned the same night, 
bringing the mail and thirty pounds of much-needed 
provisions, after a journey of fourteen miles, which had 
taken something like eight or nine hours of hard work. 

In such a climate we should naturally expect to find 
whatever was necessary for warmth and comfort in- 
doors. How different, however, is the account Profes- 
sor Holden gives us. 

There is nothing to be had nearer than San Jose, 26 
miles away, and it is necessary to transport everything 
by stage. Frequently the stage has no room for our 
parcels, and very frequently has no passengers for the 
observatory, and stops at the foot of the mountain. In 
such a case we must send our men over the road 14 or 
15 miles to Smith Creek. Very often the road has been 
impassable to wagons (on account of snow), and all our 
supplies have been brought in the mail bag on horse- 
back. Whatever was too large or too heavy for the 
bag was not brought and had to be done without. 
During the 112 days from November 15 to March 8 the 
stage came to the observatory only thirty-six times. 
The difficulties in this matter can be met by a kind of 
" forehandedness," but when we come to the strictly 
scientific side of our difficulties, they are more serious. 
For example, a bit of colored glass is wanted to mode- 
rate the brightness of Mars, so that the satellites can 
be seen. Where is it to be found ? There is not so 
much as a square millimeter of such glass west of the 
Alleghany Mountains. One of the prisms of our spec- 
troscope is stained and yellow. It cannot be replaced 
nearer than Pittsburg. If it is sent away, we lose its 
use for a month or more. The negatives of the solar 
eclipse of December 21 remained at the foot of the 
mountain from February 16 to March 5 from lack of 
some way to bring them up. 

Fuel seems to be no exception to other articles in re- 
gard to the difficulty of getting it up the mountain. It 
is the present policy not to cut any wood on the reser- 
vation, and hence it must be found where best it may, 
and its delivery hastened as much as possible. During 
the winter of 1888 and 1889 the only wood available for 
the observatory and for the various households was 
from my private stores, which had been ordered in May, 
but which were not all delivered until the following 
February. The procrastination of our immediate 
neighbors has ceased to be annoying. It is majestic — 
colossal — like a great feature of nature. It must be 
reckoned with like the inexorable forces of heat, mag- 
netism, and gravitation. 

During the severe winter of 1886 and 1887 the Lick 
trustees were obliged to collect wood along the stage 
road, and it was delivered in small parcels like express 
packages. Even so it was impossible to keep the houses 
warm, and the water froze on the very dining tables. 
The photographic lens of the great telescope was 
washed by Mr. Clark in water so cold that it froze 
where it was not immediately under his hands, and 
this because no room in the observatory could be 
heated above the freezing point. 

The difficulty, aside from the scanty supply of fuel, 
rests with the chimneys, which were not properly con- 
structed for the peculiar currents on the mountain 
top. The wind blows up the deep canons on either 
side and sweeps almost vertically down the flues. In 
consequence the flames are driven two or three feet out 
into the room. In vain every kind of chimney top has 
been tried. Nothing can remedy the difficulty but to 
rebuild the chimneys. 

When summer comes there is constant communica- 
tion between the observatory and the outside world, 
and the troubles of winter disappear. A new difficulty, 
however, now arises to tax the patience of the astrono- 
mers to the utmost — the water supply gives out. Two 
reservoirs on neighboring peaks are fed from springs 
by means of the windmill and a steam engine. A third 
just below the summit acts as a reserve in the summer 
droughts, and is filled with rain water. The frequent 
slight earthquakes that occur in California seriously 
injure the walls, so that a daily inspection has to be 
made, and the slightest leak stopped at once. 

All these difficulties, of course, call for extra work on 
the part of the astronomers, for their regular routine 
duty that has been assigned them must be done every 
day. Each piece of extra work is written on a card 
and assigned to some person. When the work is ac- 
complished the card is returned. During the last year 
2,000 of these cards were made out, including about 
3,000 to 4,000 items, or corresponding to 8,000 hours of 
extra labor. The secretary's letter-press copying book 
for the same period contains 51,000 pages of letters, 
which are equivalent to 500 working days. Also, dur- 
ing the last year 650 checks have been issued. 

These figures give some idea of the life at the Lick 
Observatory. But we must not forget that the instru- 
ments are in use whenever it is possible, as the large 
number of observations in every periodical proves. 



It has been determined that as far as the danger to 
ships' compasses from magnetic leakage from the 
dynamo is concerned, it is equally the same whether 
the ship is double or singled wired. 
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To Preserve California's Big Trees. 

The Fifty-first Congress, during the closing days of 
its first session, set apart more than a million acres 
surrounding the Yosemite valley as a public pleasure 
ground under national control. By another act of 
about the same date a tract in California much smaller 
in area, but covering groves of extraordinary impor- 
tance, was made a reservation also. To this Second 
park the name of Sequoia has been given by the Secre- 
tary of the Interior, for the reason that the giant trees 
there were so named by Endlicher, " in honor of a most 
distinguished Indian or half-breed, the inventor of the 
Cherokee alphabet." 

The origin of this legislation is interesting. Last 
August Dr. Eisen read before the California Academy 
of Sciences a paper setting forth that the big tree 
forests of the Sierra Nevada were in danger of total 
destruction. This body at once called the attention of 
Congress to the subject in a memorial, asking that all 
lands in California containing the Sequoia gigantea 
should be withdrawn from entry, and also that two 
canyons of especial beauty and grandeur — one on the 
south fork of King's River and the other on the Big 
Kern — should be set apart as national parks. The me- 
morial proceeded to give the reasons : 

" These forests, or rather groves of big trees, very 
limited in extent, are isolated one from the other, and 
situated near the headwaters of certain streams at an 
altitude between 4,000 and 7,000 feet. The number of 
trees in each grove varies from 100 to a few thousand 
trees. The average size of the big tree is from 15 to 
20 feet in diameter at the base and 200 feet in height, 
but single trees reach 300 feet in height by 30 to 42 
feet in diameter. The beauty of these sequoias as 
well as of the forest surrounding them . is inde- 
scribable, and superior to any forests elsewhere on 
this earth. A tree recently cut measured 41% feet in 
diameter, 250 feet in height, and the rings in its wood 
numbered 6,126. Allowing one ring for each year, 
this tree was already 2,000 years old when the pyramid 
of Cheops was built, and it was over 4,000 years old at 
the beginning of the Christian era. Only one more 
tree of this size exists, the largest other tree being 
little more than 30 feet in diameter. 

" The preservation of these trees is of national im- 
portance, not only on account of their influence upon 
the climate and watershed for the irrigation of the 
land below, but also because of their great beauty, 



curiosity, and rarity. They are the last remains of a 
gigantic creation which has now mostly disappeared 
and which is fast being exterminated from the face of 
the globe. The sequoia trees are rapidly dying out 
and few young or medium-sized trees are found in or 
outside of the old groves. There are few trees which 
are less than ten feet in diameter. 

" At a recent visit to one of the lumber mills we found 
millions upon millions of feet of lumber rotting on the 
ground. Generally only a very small part of each tree 
is used for lumber, the balance is left to rot. Trees 
from 30 to 40 feet in diameter have been cut for curi- 
osity's sake, in order that a small section might be ex- 
hibited and a few hundred dollars gained. Of other 
trees a small section is cut out for lumber, the balance 
is fired in order to get it out of the way and make room 
for new logs more readily managed." 

To the special plea for the park was added the 
possibility of securing at the same time more than 
fifty imposing peaks from 10,000 to 15,000 feet in alti- 
tude, crowned by Mount Whitney ; the glaciers on the 
flanks of Mount Goddard and the Palisades ; the Tehi- 
pitee Yosemite, on King's River ; the Grand Canyon of 
the South Fork, with the cascades ; the stupendous 
cliffs of the Kern ; the extinct volcanoes; the Shagoopa 
Falls, with their wonderful descent. This appeal was 
heard by Congress, and the tract constituting the 
Sequoia National Park was set apart, and therewith 
another tract in the Fresno region of Sequoias, con- 
taining the great tree popularly known as the General 
Grant. 



a man is lying insensibly drunk on the floor, or under 
the table, and a nut were put into his mouth, in fifteen 
minutes the man would rise, and one would not know 
he had drink. He would not even have a headache. 
Even if within four or five days he went to take spirits 
again, the effects of the nut would still produce a 
nausea in his throat and mouth. (Laughter.) This 
was a well-known scientific fact. As the nuts are used 
medicinally, it is an important matter not to have them 
mouldy. A kola nut, when once it becomes mouldy, 
changes its character and becomes a fungus. They 
are then of no use. 



Kola Nuts. 

In the Scientific American of September 13, 1890, 
we gave an interesting article, by Consul Pike, on the 
kola nut, its uses, characteristics, and value. Recently, 
in London, one of the chief dealers in kola nuts, Mr. 
Thos. Christy, was sued on a disputed bill for a quan- 
tity of the nuts which he had purchased. In the course 
of his testimony as a witness, Mr. Christy gave the 
following : I have had nine or ten years' experience in 
kola nuts. Until a year ago all the kola nuts which 
came into Europe passed through my hands. I pointed 
out to the plaintiffs when they offered the nuts for 
sale that mouldy nuts were useless, and that I must 
have them fresh. The nuts are used medicinally, also 
for refining beer. The nuts prevent people going on 
drinking. (Laughter.) It makes people nauseate. If 



How to Unite the Ends of Lead Pipe. 

What may be found a convenient method of uniting 
the ends of pipe, the American Engineer thus explains : 
Whatever the size of the pipe may be, procure a 
block of hard wood, say four or five inches long, and 
four inches in diameter, bore a hole straight through 
the center, so nearly the size of the pipe that the block 
can be driven on the end of the pipe with a light ham- 
mer. If one has a set of auger bits, it will not be diffi- 
cult to select a bit of the proper size to make a water- 
tight fit. Let the block be driven clear on the pipe, so 
that the end of the pipe will be flush or even with the 
end of the block. Now place the two ends of the pipe 
together and drive the block off one pipe on the other, 
until the joint will be at the middle of the block. If 
the hole in the block is made of the proper size, the 
block will fit so closely that the joint will be water- 
tight ; and if the ends of the pipe are dressed off true and 
square the joint will be so strong that it will sustain the 
pressure of ahead or column of water one hundred feet 
high. Iron pipe may be united in the same manner. 
Should the joint leak a trifle, let shingle nails be 
driven into the wood around the pipe so as to press the 
timber firmly all around the pipe. 



According to an amendment of the school laws of 
the State of Michigan, children suffering from con- 
sumption or chronic catarrh must be excluded from 
public schools. The circumstance is interesting as a 
first step toward the public recognition of a most im- 
portant truth, the fact, namely, that the disorders of 
the respiratory organs can be propagated by direct 
contagion, and that the atmosphere of a consump- 
tive's sick room, unless constantly ventilated, is apt 
to become a virulent lung poison. 



RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Locomotive Cab Seat. — Edward M. 

Stannard, Appleton, Wis. By this invention a frame is 
supported yieldingly above a base, with an upholstered 
seat, and an adiustably connected upholstered back, 
the whole arranged after a novel plan, to provide a 
portable, inexpensive, and comfortable seat for the 
engineer of a locomotive. 

Rail Cleaner and Lubricator. — 

Horace T. Currie, Albina, Oregon. This invention con- 
sists of nozzles connected with a liquid supply on the 
locomotive and adapted .to be projected within a short 
distance of the rails, to remove the sand from the rails 
at the rear of the driving wheels, and to lubricate the 
rails, to permit the car wheels to run smoothly. 



Agricultural. 

Shock Compressor.— Joseph C. Vail, 

Maple's Mill, 111. This is a device having a pointed 
shaft to thrust into the body of the grain, with a cross 
bar handle for turning it, while a cord is connected 
with the shaft and drawn tightly around the shock as 
the shaft is turned, to compress and bind the shock 
ready for tying. 

Hay Press. — Frank Donald, Denison, 

Texas. This is a press of novel construction designed 
to work easily aod rapidly, and to operate in such man- 
ner that the hay cannot clog it, the plunger or follower 
being automatically reciprocated by a continuous 
motion of the main pulley, while the tension is very 
easily regulated. 



JVllscellaneous. 

Whiffletree Coupling. — John J. 

Kocher, Los Angeles, Cal. This invention covers a 
novel construction and combination of parts by which 
it is designed to avoid the difficulties incident to the 
use of the ordinary whiffletree bolt, such as its twisting 
or breaking and the bolt getting loose, the construction 
affording interlocking portions which keep the whiffle- 
tree snugly in place and yet permit the necessary play. 

Hame Hook. — William J. Dankworth, 

Gatesville, Texas. This hook is composed of two 
members hinged together and adapted to be clamped 
upon a hame staple, one of the members having a pin 
adapted to project into an opening in the opposite 
member, the construction being strong and simple and 
the hook quickly and easily applied to securely hold a 
trace. 

Tether Pin. — Loris P. Carl, Perris, 

Cal. This is an adjustable pin with a swivel device for 
the connection of a tether rope thereto in a manner 
designed to avoid the fouling of the tether, the device 
being simple and inexpensive, and affording means for 
quickly securing the halter or tether rope to the ground 
at any desired point. 

Martingale Attachment. —Still- 

man E. Mathews, Fnllerville, N. Y. A rigid bar has a 
fork at one end carrying a bit to be connected to a 



bridle, a sleeve adjustable on the rod being attachable 
to a breast collar or strap of the harness, to coact with 
the ordinary riding or driving bridle and afford means 
to control the head of the animal and hold it up as 
desired. 

Leggin Holder. — Alfred Steiner, 

New York City. This holder consists of radiating 
limbs with hooks adapted to engage the marginal edge 
of the foot-covering portion of the leggin, the device 
being cut or stamped from thin sheet metal, and to be 
worn on the bottom of the sole, to hold the front por- 
tion of the leggin down, and thus afford complete pro- 
tection to the entire foot. 

Carpet or Oil Cloth Stretcher.-- 

Andrew R. Anderson, New York City. The stretcher 
bar has at its rear end a presser plate and at its forward 
end a fixed clamping jaw, a relatively moving clamp- 
ing jaw being pivoted to the stretcher bar, an operating 
lever being connected by a link with this jaw, making 
a device which can be quickly and easily adjusted to 
stretch oil cloths or carpets without injury. 

Anti-Fouling Paint. — Nicholas B. 

Dennys, London, England. This is a paint for the pro- 
tection of ships' bottoms or other submerged surfaces 
of metal or wood, and is made of sulphate of zinc, sul- 
phate of mercury, oxide of iron, oxide of ropper, zinc 
slag, metallic zinc, tannin and other ingredients, in pro- 
portions stated, and mixed and applied in a manner 
described, being designed to be very effective and 
durable. 

Door Hanger.— Johnson B. Flanders 

and John M. Smith, Toledo, Ohio. This is a device 
specially adapted for hanging the sliding doors of rail- 
road ears, gates, etc., and is of very simple and inex- 
pensive construction, and not liable to get out of order, 
or clogged up by ice or snow to bind on the guide rail. 

Fire Escape.— Henry C. Moir, Sydney, 

New South Wales. Combined with an endless guide 
rope adapted to run over pulleys on the outside of a 
building is a basket of asbestos or other fireproof ma- 
terial, connected to one end of a rope whose other end 
is attached to a spring drum on the inside of the build- 
ing, with other novel features, to facilitate the escape 
of the occupants from the upper stories of a burning 
building. 

Envelope. — Herman A. J. Rieckert, 

New York City. This envelope hns openings in its 
back and cover flap, and a separate flat strip adapted to 
engage the openings to interlock the back with the 
covering flap, serving to prevent the opening of the 
envelope by steaming or otherwise and afterward reseal- 
ing it, making an article especially designed to safely 
contain valuable documents, and preclude the con- 
tents being meddled with by unauthorized persons. 

Fish Hook.— Joseph Stretch, Newark, 

N. J. This hook has two jointed hook portions with 
their barbs concealed when in closed adjustment, but 
adapted to open and spread when the bait is seized by 
the fish, whereby the capture of the fish is rendered 
more certain, while the device is simple in form and in- 
expensive to manufacture. 

Animal Trap.— Henry H. May, New 

Albion, Iowa. According to this invention a turnstile 



contained in the trap is designed to act automatically 
the moment the platform is pressed, and before the bait 
is touched, to force the animal from the platform into a 
cage or prison compartment, the turnstile automatically 
setting itself for a repetition of the operation with the 
entrance of the next animal. 

Thill Coupling. — Lorenzo C. Mills, 

Stony Brook, N. Y. The axle bracket has a head block 
wiih a slot the top portion of which forms a pintle, 
while the thill iron has an extension with a recess on its 
under face, and a spring on the thill projects through 
the slot of the bracket, whereby the thills may be readily 
attached and detached, the construction also forming an 
anti-rattler. 

End Gate Fastening.— John J. Cook, 

Columbus Junction, Iowa. Combined with a rocking 
plate and locking bars pivoted thereto is a lever with 
opposite cam faces adapted for engagement with the 
pivoted ends of the locking bars, forming a simple 
device to be applied to any vehicle, whereby, on the 
manipulation of a lever, the end gate may be released 
or locked in position. 

Anti-Friction Bearing. — Phineas 

Arnold, Canal Dover, Ohio. This is an improvement 
especially designed for use with the axles or shafts of 
wheeled vehicles, two sets of friction rollers with sphe- 
rical ends being arranged within the journal box, one 
set of rollers being separated from the other by a cen- 
tral steel washer, and there being also washers at each 
end of the box. 

Holdback for Vehicle Poles.— 

Henry W. Roberts. Cheboygan. Mich. The pole iron is 
made with a racked surface, and the holdback with a 
corresponding surface, with means for adjustably at- 
taching it to the pole iron, the device being attachable 
to all sorts of vehicle poles to bring animals of differ- 
ent sizes into the same relation to the load without 
changing the length of the tugs. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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(2778) J. Gr. W. asks : How best to 
paste a large paper map on cloth, and have it smooth. 
A. Stretch the muslin on a flat table, tacking the edges 
if necessary, spread the paper face downward on another 
table, and rub it over with perfectly smooth flour paste. 
If necessary, the paste must be passed through a fine 
wire sieve. If properly made, this will not be required. 
Then lift the paper and place it paste side downward 
on the muslin. Lay another piece over it, and rub it 
down with the hand. 

(2779) B. B. asks : How can drawings 

or diagrams be cheaply and easily made for lantern use 
without the aid of photography? A. Take thin trans- 
parent sheet zylonite or celluloid and wash thoroughly 
with water. When dry rub with fine whiting, to re- 
move all grease. Drawings or writing can now be 
placed on the zylonite as easily as on paper. Tracings 
can be readily made which are better than those on 
gelatine. Clamp the finished work between two glasses 
33* by 4 inches, and bind the edge with paper. 

(2780) E. U. S. asks : Will you please 

inform me the best remedy you know of for catarrh or 
cold in the head. A. "Where the case is an uncompli- 
cated one and the galvano-cautery is not needed, the fol- 
lowing prescription, used as a gafgle, and for snuffing 
up the nose, will be found efficacious. Equal parts of 
salt, soda bicarbonate, and boras; mix thoroughly and 
use a salt spoon of the mixture to a cup of warm water. 
Never use the solution cold, and not more than three 
times 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, euch must take his turn. 

Special "Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked orjabeled. 



(2773) F. C. C. asks: 1. Have any 

people been killed while riding on electric street cars, or 
while getting on and off the cars, simply by a " shock '' 
from the motor current? A. No. 2. Is that current 
strong enough to kill persons shouid they receive the 
full force of it through their bodies? A. It is in some 
eystems. 3. Is this system of street car service more 
dangerous to ride upon than the horse or " grip " sys- 
tems? A. We think not. 

(2774) F. A. B. asks : 1. Why does a 

telephone buzz when near an electric street car line or 
after the current is turned on the electric light wires at 
night? A. The " buzz " is due to an intermittent, vari- 
able, or alternating current produced in the telephone 
wire by induction from contiguous electric wires carry- 
ing heavy currents. 2. Is there any remedy for this, 
any devices to overcome it, and where could these be 
obtained ? A. The only remedy is to work the telephone 
on a metallic circuit, i. e., use a return wire instead of 
the ground. The currents induced in the two telephone 
lines by the light or power lines will be in the same di- 
rection in both lines, and will consequently neutralize 
each other in the telephone. 

(2775) D. J. P., Weymouth, asks for 
the best solution (not paint) to use on wood for the pur- 
pose of rendering it fireproof. A. Tungstate of soda is 
of high value as a fireproof agent. Phosphate of soda 
is also efficacious. The great point is to secure good 
absorption by the wood. Such solutions are sometimes 
used for match splints to prevent them burning with a 
glowing end after extinction. 

(2776) X. Y. Z. asks how to make 

whiting into a cake, so that by rubbing a cloth on it 
lightly it will take up enough to polish any substance 
with, and thereby prevent the waste and dust an when 
used in the form of powder. A. Use plaster of Paris or 
dental plaster; mix with water. Do not rub the cake 
directly on the metal to be polished, as this may wear it 
or scratch it. 

(2777) H. N. M. asks : What is the 

difference between frictional electricity and dynamic 
electricity? I mean in quality, or is there any difference? 
A. None scientifically. Practically, what you call 
frictional electricity is of vastly higher tension or E. 
M. F. and of lower average intensity than the other. 
One is also considered high tension electricity in 
repose, the other low tension electricity in motion. 
But there is no real difference between them. 



(2781) L. A. C. asks : 1. Would the ex- 
act center of a perfectly revolving shaft remain sta- 
tionary or revolve ? A. All material parts of the shaft 
revolve. The axis — a purely hypothetical thing— does 
not revolve. 2. Is there truth, in the often-heard state- 
ment that one part of a carriage wheel revolves fHSter 
than the other part ? If so, explain. A. All parts of 
the carriage wheel revolve with the same angular ve- 
locity. The forward motion of the top of the wheel is 
twice that of the axle. 3. Please explain why it is ne- 
cessary for the pendulum of a clock to be lengthened 
as the clock approaches the earth's poles, in order to 
make its vibrations similar to those of a like clock at 
the equator. A. The earth being flattened at the poles, 
allows the pendulum to come nearer the earth's center 
than it could at the equator; in consequence of this 
and the absence of centrifugal force at the pole, the 
earth has greater power over the pendulum, and ac- 
celerates its vibration, thus causing the clock to gain 
time. The remedy for this is to lengthen the pendu- 
lum. 4. Is it possible to speak into one telephone and 
hear your own words through another telephone at ap- 
proximately the same time ? If possible, under what 
conditions ? I tried speaking into one telephone and 
holding my ear to another at the same time, but I could 
not hear anything. The instruments were not placed 
very far apart on the circuit. A. The direct effect of 
the voice upon the ear is so great as to drown out the 
sounds from the telephone. 

(2782) E. M. H. asks : 1. Would two one 

quart cells of Bunsen battery develop enough power in 
the motor described in the Scientific American Sup- 
plement, No. 767, to run a small fan, say 15 inches 
diameter, in the summer time, and if so, about how 
many hours would it run before becoming exhausted? 
A. It would probably require four or six such cells to 
run the fan successfully. The battery would run its 
motor for 24 or 30 hours. 2. Would the above named 
cells develop sufficient power in the motor described in 
Scientific American Supplement, No. 783, to do the 
same work, and would the battery run it as long as it 
would motor above named ? Would like to have run all 
night. A. The motor described in Supplement, No. 
783, would run a very small fan with two cells of Bun- 
sen battery. 3. What size wire should be nsed for the 
winding of the field magnet of the motor described in 
No. 783 of the Scientific American Supplement ? 
A. No. 24. 

(2783) A. Gr. asks : I recently saw in a 

printing office a new process of making newspaper cuts* 
The material consisted of a dark steel plate coated 
with a white composition, through which the drawing 
was scratched with a sharp steel point, thus forming a 
matrix for the stereotyper. Can you give us a recipe 
for the white coating used ? A. The composition is es- 
sentially flour paste and whiting. The surface of the 
plate should be slightly roughened withsandpaperand 
rubbed over with the white of an egg first. Other 
formulas are used, but are generally kept secret. Some- 
times silicate of soda is used instead of paBte. Also see 
Scientific American Supplement, No. 720. 

(2784) A. N. asks : What is the composi- 
tion of the size used by the book binder to make his 
gold leaf adhere to the leather before applying his 
heated lettering type. A. The size used is albumen ; 
the white of an egg beaten, allowed to settle, and di- 
luted with water. The portion heated by the type or 
stamp becomes insoluble. The portion of the size not 
subjected to heat may be washed off with a moist cloth 
or sponge. 

(2785) W. H. asks which is the finer gold 

—a ring of eighteen carat or a gold coin. A. 18 karat is 
% gold and % alloy. United States gold and silver 
coin is nine-tenths gold and one-tenth alloy. The gold 
coin is much finer than the ring in question. 

(2786) W. S. C. writes : I have been 

making some Leyden iars according to,directions given 
in Hopkins' " Experimental Science," and have had 
trouble owing to the conductivity of the glass, caused, I 
presume, by the metallic oxides used in their manufac- 
ture; some of them conduct so freely as to discharge the 
electroscope. Could you advise me what kind of glass to 
use and where it could be procured ? A. Use jars made 
of soda glass. A jar can he tested by temporarily wrap- 
ping it with tinfoil, and placing tinfoil scraps or metal 
filings within it. If it is found to leak rapidly after 
charging, it must be rejected. 

(2787) P. M. writes : I have a barrel of 

vinegar, partly made of cider and partly of whisky, 
which has turned into an iron-like black color. Will 
you be kind enough to let me know if it can be clarified 
to look white again ? A. If it does not clarify on stand- 
ing, try filtering through boneblacU. Or add a little so- 



lution of piifC gelatine. Experiment with a small por- 
tion first. 

(2788) J. D. B. asks : Can you give me a 

receipt for treating oleine so as to make it suitable for 
paint oil? Have tried ammonia, borax, soda, alum with 
muriatic acid, which clarifies it nicely, but it will not 
dry; to be used for barn paint. A. Oleine will only dry 
with great slowness, if at all. Heating with litharge will 
bring it to the condition of lead soap, when it will dry 
more easily. This, however, will change its nature and 
appearance. We doubt if you will succeed. 

(2789) J. D. asks : 1. What is the mean- 
ing of Fahrenheit ? A. Degrees of the Fahrenheit ther- 
mometer; each ODe indicates 1-180 of the difference be- 
tween the temperature of melting ice and that of con- 
densing steam at atmospheric pressure. 2. Pounds by 
or to the square inch as used in the case of steam boilers. 
A. The pressure of the steam above that of the atmo- 
sphere, as exercised on each square inch of the boiler. 

(2790) M. S. Gr. asks for recipes for mak- 
ing : 1. A tooth wash. A. Camphor ^ ounce, tincture 
of myrrh 2 ounces, tincture of Peru balsam 2 ounces. 
Rectified spirit 1 pint, oil of spearmint 10 drops. 2. A 
tooth soap. A. Precipitated chalk 1 pound, powdered 
orris % pound, powdered myrrh 2 ounces, powdered 
white soap 3 ounces, powdered saffron 1 ounce, oil of 
lavender 2 drachms. Or following : Air dried Castile 
soap in powder and cuttle fish bone, also in powder, of 
each 2 ounces, honey 4 or 5 ounces, aromatics and per- 
fumes to suit. 3. A tooth powder. A. Precipitated 
chalk V/% pound, powdered white sugar )4 pound, pow- 
dered orris root J4 pound, powdered cuttle fish bone 2 
ounces, carmine y 3 ounce, oil of rose Lg drachm, oil of 
bergamot y 3 drachm, tincture of musk J4 drachm. 
There are numerous formulas for tooth preparations. 
We can supply books giving many receipts. Also con- 
sult query 2477. 

(2791) A. W. H. asks how the bronzing 

of plaster casts is done. I have a natural size plaster 
cast of Shakespeare's face and I want to bronze it. A. 
The following is given as a process used in France for 
this purpose. Linseed oil soap is made by saponifying 
the oil with caustic soda and precipitating the soap with 
salt. It is separated, dissolved in rain water and a mix- 
ture in solution of 4 parts blue vitriol and 1 part cop- 
peras, is added as long as a precipitate forms. This is 
filtered out washed and dried and 8% ounces, are ap- 
plied with 1 pound quick drying varnish, and 5J4 ounces 
white wax. This is applied to the surface previously 
heated, and is baked in if necessary. The high parts 
are touched up with a bronze powder. As a simpler pro- 
cess, shellac the bust and then gild it with bronze pow- 
der and varnish. The varnish is sold with the powder. 

(2792) H. R. asks for the simplest 

method for preparing and moulding gutta percha and 
hard rubber. A. Use heat and pressure. 2. Is there 
anything similar that can be cast in moulds without 
using any great amount of pressure ? A. Nothing satis- 
factory can be recommended. Possibly some of the 
manufacturers of paper pails, etc., would make up arti- 
cles to suit you. 



Replies to Enquiries. 

The following replies relate to enquiries recently pub- 
lished in Scientific American, and to the numbers 
therein given : 

(2655) I would say, if I were to an- 
swer Mr. E. P. H. in regard to heating burnisher, that 
it will burnish best at about250° or 260°. My burnisher 
has a thermometer attached, and will do best work at 
above heat.— A. H. M. 

M. E. C. says : The crusts in the tea 

kettle can be softened and easily rinsed out by boiling 
sweet fern branches and leaves in the tea kettle for 
awhile. Eat a few cloves for hay fever or cold in the 
head. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

January 20, 1891. 

AND EACH BEARING THAT DATE. 

(See note at end of list about copies of these patents.l 



Air, apparatus for humidifying, W. Tattersall 445,094 

Air heating furnace, J. Young .... 445,130 

Air moistening machine, E. H. C. Oehlmann 444.'.'40 

Auger, M. H. Jones 444,956 

Axes, manufacture of, O. W. Hubbard 444,S.iO 

Axle bearing, car, W. B. Smith 444.94o 

Baby walker. A. Burkholder <r) 11.140 

Baling press, M. S. Coleman 445,045 

Barber's chair, C. Ferst... 445,014 

Barrel support, swinging, J. H. Gamble 444,978 

Bed pan, M. J. Cunningham 445,011 

Beer cooler. B. B. Kinn 445.115 

Bicycle, W. O. Worth 444,808 

Binding, removable, H. G. & J. B. Barlow... 445.031 

Board. See Dough board. 
Boiler. See Steam boiler. 

Boiler furnace. S. Porter 444,984 

Bolt. See Door bolt. Interlocking bolt. 

Bolt or rod cutter. J. C. Stokes 444,924 

Bolts, die for making, T. J. Bush.. 445.001 

Books, apparatus for making leaf hinges for, H. 

P. Feister 444,821 

Box. See Metallic. box. Music box. Tooth pow- 
der box. 

Box closure, E. A. Heath 444,954 

Brake. See Car brake. 

Bridge (rate, draw, Krejci & Kapinos 445.11? 

Broom head, H. W. Judevine 444.880 

Broom holder, J. H. Allison 444,998 

Brush, L.P. Mahler 445.005 



Brush, rotary. R. Roy 445.0&3 

Buggy lops, bow socket for, J. C. Coss 445,040 

Burner. See Gas burner, l^amp burner. Oil 

burner. 
Can. See Measuring milk can. Oil can. 

Car brake, J. Kinney 444,900 

Car brakes, device for automatically operating 

power. B.C. Howell 444.962 

Car coupling, C. W. Hunt 444.9f»5 

Car coupling. H. A. Stevens 444.890 

Car coupling, T. H. Walsh 444.91:i 

Car, electric railway, R. M. Hunter 444, M4 

Car heating apparatus, J. H. Sewall 44.5,09(1 

Car motors, mounting for electric. E. W. Rice, Jr. 44).9^2 

Carpet fabric, ingrain, \V. B. Keel'er I44.8.ST 

Carriages, strap loop for, D. D. Whitney. 444,105 

Carrier. See Cash and parcel carrier. Dental 

disk carrier. Kgg carrier 
Case. See Jewel case. Show case. 

Cash and parcel carrier. Segur & Haight 445,087 

Centrifugal separator, G. l)e Laval 445,066 

Chair. See Barber's chair. Convertible chair. 
Lawn chair. 

Chair. H. U. Pohl 444.992 

Cheek loop, M. Sansoucy 445,084 

Checkrein lor harness, W. W. Davisson 444,975 

Cigarette machine, II. Boh Is 444,036 

Clamp, r^ee Trolley wire clamp. 

Clasps, device for assembling, G. A. Watkins 444,996 

Clipper, hair. J. K. Hriest 445,081 

Clock, independent electric, E. Lefebvre 445,023 

Clock winding mechanism. Packer & Bradley 445,073 

Coffin handle, M. Bremer 444.973 

Collar, horse, C. Mollencoff 445,009 

Condenser, E. Theisen 445,096 

Conflagration arrester, F. N. Puckett 444.961 

Convertible chair, H. Orchard 444,845 

Cooler. See Beer cooler. 

Corking machine, bottle, J.J. Taylor, 2d 445,095 

Coupling. See Car coupling. 

Crane, traveling, F. W. Wolf 444.968 

Crate, knockdown. II. M. Rickel 444,999 

Crushing mill. A. Olsen 445,071 

Cultivator, b\ N. BlOoruinger 444,986 

Cup. See Prinking cup. 

Current motor, alternating. Bill berg & Winand... 444,934 

Curtain holder, T. Tribe 444,863 

Cut-out and lighting arrester, combined. A. T. 

Aldrieh 444,892 

Cutter. See Bolt and rod cutter. Pipe or rod cut- 
Cylinder lock, J. B. Sargent 445,085 

Damper, automatic, F. O. Horenz 445,113 

Damper for stoves, check, W. Phipps 445,078 

Damper, furnace, W., Jr., & J. Lanyon 444.958 

Dental disk carrier. M. L. Howe 444,856 

Dikes, apparatus for strengthening, A. Q. With- 
ers 445.028 

Door bolt, A. W. Zimmerman 444,8(59 

Door plate and letter slip, O. F. Mitchell 446,068 

Door spring, A.D. Tyler. Jr 445.101 

Dough board. K. B. Isbell 415.019 

Draught equalizer, J. E.Carlson 444,877 

Drill. See Wheat drill. 

Drinking cup, A. Harroun 445,057 

Drying yarns, fabrics, etc., machine for, B. Stet- 
son 444.800 

Dynamo, alternating current, Lemp,& Schmidt... 444.93VJ 

Egg carrier, L. II. Page 445.074 

Elastic or corded fabric, W, Lapworth 445,065 

Electric energy, system of distributing and meter- 
ing. E. Thomson 444.9^0 

Electric gate, H. Gillette 414>25 

Electric indicator, C. Wirt 444,<i6b" 

Electric meter, E. Thomson 444,931 

Electric motor and lamp socket, combined, R. H. 

Beach 444,807 

Electric motor reciprocating engine, C. J. Van 

Depoele 445,102 

Electric motor regulating apparatus, M. J. Wight- 
man 444,900 

Electric switch, B. B. Keyes 445.146 

Electrode for secondary batteries, F. Bain 444,969 

Engine. See Electric motor reciprocating engine. 
Gas engine. M ultiple cylinder engine. Rotary 
engine. Rotary steam engine. Steam engine. 
Traction engine. 

Engine reversing gear, J. Barnes 444,971 

Envelope, Harrison & Waring 444,979 

Envelope fastener, C. II. Voll 444,932 

Envelope machine, F. H. Richards 444,852 

Eraser, W. E. Simonds 44.5,092 

Evaporating and cooling apparatus, E. Theisen... 444,945 

Exercising machine, electrical, J. B. Gardiner 444,881 

Extractor. See Nail extractor. 
Fabric. See Carpet fabric. Elastic or corded 
fabric. 

Fare collector, Greengard & Harris 444,882 

Fare by omuibuses, etc., apparatus for recording, 

A.Carrara 445.042 

Fan, centrifugal. N. Chandler 445,043 

Faucet, self-closing, Meany & Bodie 444,912 

Feed roller, L. G. McKnight 445,123 

Fence or gate, II. Friday 444.960 

Fencing, barbed. E. Jordan 444,957 

Fermenting vat guard, G. Sobotka 444,944 

File, indexed, Richardson & Sadleir 444.853 

Filter press. R. Qiebermann 445.053 

Fireplace heater, N. A.Boynton 444.987 

Fish alive, apparatus for preserving, Adams, Jr., 

& Maret 445.1H1 

Floor, fireproof, F. Furnefls 444.935 

Flute, K. F. W. Guenther 444.8i-(0 

Fly-brush, J. Russell 444.SI63 

Forging machines, electric blank heater for. Bur- 
ton & Angell 444,914 

Frame. See Window screen frame. 

Fruit gatherer, J. W. Howell 444.884 

Fuel saving device. M. B. Dodge 444,976 

Furnace. See Air heating furnace. Boiler fur- 
nace. Hearth furnace. 
Gauge. See Surface gauge. 

Game, M. A. Greene 445.016 

Garment stay, C. W. Bell 444,809 

Gas burner, natural, F. M. Reed 444.S50 

Gas engine, M. A. Graham 445,110 

Gate. See Bridge gate. Electric gate. 

Gate, J. W. Eisher 445.052 

Gluten from slaughterhouse washings, apparatus 

for separating, R. Giebermann 445,054 

Gluten from slaughterhouse washings, separat- 
ing, R. Giebermann 445,055 

Governor, gas engine, F. W. Lanchester 445.021 

Grinder, cutter or reamer, E. W. Bradley 444,875 

Grubbing machine, Mohland & Kerber 444,843 

Guard. See Fermenting vat guard. 

Halter, 1,. E. Shippy 444,993 

Hammock, J. J. Dicks 445,049 

Handle. See Coffin handle. 
Hanger. See Lamp hanger. 

Harvester, traveling, G. W. Haines 444,930 

Hat and clothes rack, folding, G. K. Bar.nes 444,933 

Haulage machine, gravity, Sell & O'Connor 445,088 

Head rest for chairs, I. D. Crispell 444,989 

Hearth furnace for treating zinc ores, W. West... 445,124 
Heater. See Fireplace heater. 

Heater, J. K. Brown 445,010 

Holder. See Broom holder. Curtain holdet. 
Order holder. Paper holder. Pencil and crayon 
holder. Pillow sham holder. Velocipede 
brake holder. 

Hoof pad. J. T. Duck 445.050 

Horse detacher. R. P. Moran 445,025 

Horseshoe. H. S. Briscoe 445.000 

Hub borint: machine. A. Bonner 444,810 

Husking pin. J. R. Satterthwaite 444.857 

Ice cream freezer, J. M. O'Neall 445,072 

Igniting device, automatic electric, T. W. Lane... 444,896 
Indicator. See Electric indicator. 

Ink well for desks, W. M. Brown 444,876 

Insulator, C. Elkins 444,879 

Insulator, W. Vogler 445,008 

Interlocking bolt, T. J. Bush 444,988 

Jack. See Lifting jack. 

Jack, E. Prescott 444,849 

Jewel case, II. Grohbrugge 445,002 

Ladder, extension fire, L. Dederick 444.820 

Ladder, fireman's, L. he Loria 444.878 

Lamp, Argand, J. H. White 444.867 

Lamp burner. F. Rhind 445,082 

Lamp burner, C. M. Richmond 444.854 

Lamp chimney, sectional, \V. H. Waddell 444,864 

Lamp, electric arc, W. H. Elkins 444.977 

Lamp, electric arc. E. Thomson 444,925 

Lamp hanger, M. McRoberts 444.920 

Lamp, incandescent electric. E. Thomson 444.929 

Lamp, multiple arc, W. H. Elkins 445.13b 

Lasting machine. Seaver & Hamm 444.858 

Latch. C. A. Gloekler 444.826 

Latch, E. Wright 445.10S 

Lawn chair, J. J. Dicks 445,012 

Lifter. See Pie lifter. 

Lifting jack, T. A. Ca vender 444,915 

Lock. See Cylinder lock. Nut lock. 

Lock. W.K. Hyatt, 444,885 

Locomotive bicycle, J. Fish 444.822 

Locomotive tenders, apparatus for transferring 

coal to moving. Van Nest, Jr., & Kinney 444,947 

Loom shedding mechanism, F. Tonnar 445.098 

Loom temple, C. A. Littlefleld 445,148 

Loom, weft stop motion, W. Lapworth 415.147 

Lubricator, W. J. Fau 1 445,013 

Lumber boom. A. F. Willey 445.107 

-Matrix making machine, G. Calder, Jr 445.040 

Measuring milk can, R. Egan 414,903 

Merry-go-round, Cronin & Adams 445,1.44 

Metal, die for ornamenting strips of, A. E. Hob- 
son 444^35 
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Metal, melting, A. Greiner 445,056 

Metallic box or attachment for cultivators, F. E 

McMullin 444.S44 

Meter. See Electric meter. Water meter. 
Mill. See Crushing mill. Sawmill. 
Motor. See Current motor. Electric motor. 
Spring motor. 

Multiple cylinder engine, C. C. Abbe 441.901 

Muoic box, J. Sohunetnann 445.0143 

Musical instrument, ft. W. Pain 445,075 

Musicians, time indicating device for, I. G. 

Lawshe 445.11'.) 

Nail extractor, G. J. Caoewell 444.948 

Nail machine, wire, J. W. Thompson 445,097 

Nail puller, W. E. Pettengill 445.077 

Neckscarf, W. B. Erskine 445.l;i7 

Necktie or scarf and making the same, W. B. 

Erskine 444.8S0 

Nut lock, H. T. Barlet 445,029 

Nut lock, C. C. Clay 444,816 

Nuts and washers, method of and apparatus for 

for making. Mason & Wiegand 444,918 

Oil. apparatus for refining, B. N. Hawes 444,S;vi 

Oil burner. J. H. Graham 445.015 

Oilcan. M. Jolly 445,061 

Oil can, C. E. Rand 445,127 

Order holder, J. F. Brown 444,811 

Organ, Chase & Tracy 445.044 

Pad. See Hoof pad. 

Padlock. h\ W. Mix 445.121 

Paint, N.J. Mitchell 444,842 

Pan. See Bed pan. 

Paper, composition for treating articles made 

from, L. Grote 445,111 

Paper holder and cutter, roll, E. S. Knight 445.116 

Paper bolder and cutter, roll, C. K. Pickles. 

445.079, 445.080 

Papermaking machine, H. Hoeborn 445.003 

Paper milis, pulp screen for, P. R. Thom 444,802 

Paper pails, making, Hull & McEwan 445,143 

Paper strips, machine for making tubing from, H. 

Denney 444,950 

Paper tubinc, machine for making, H. Denney 44t,l.S5 

Pavement, 8. B. Jerome 445,114 

Pen, fountain, L. Bernhard 444,985 

Pencil and crayon holder. W. \V. Climenson 444,974 

Piano pedal attachment, R. TV. Blake 445, ,| 35 

Piano, upright, G. Cook 444,817 

Pie lifter, D. Munson 445,006 

Pillowsham holder, F. Karr 444.981 

Pin. See Husking pin. 

Pipe cutting machine, VV. H. Garland 445.138 

Ripe or rod cutter, VV. Vanderman 444.99.5 

Plane, carpenter's, O. Longval 444,897 

Plates for utility and ornament, preparing, II. 

Goodwin 444.952 

Plates or surfaces for ornamentation, preparing, 

H. Goodwin 444,951 

Plow, W, Watson 415,027 

Plows, potato digging attachment for, A. 

Leonard 445.004 

Polishing machine. A. P. Boardman 445,030 

Pottery ware, applying lithographic impressions 

to, J. &E. A. Ridgway 444.S98 

Pi-ess. See Baling press. Filter press. 

Printing machine having means for preventing 

otf-set, perfecting, J. T. Hawkins 445,058 

Printing machine, multicolor, J. T. Hawkins 445,059 

Printing machine, two-color, J. T. Hawkins 445,017 

Printing machines, sheet transfer apparatus for, 

J. T. Hawkins 445,018 

Protector. See Tree protector. 
Puller. See Nail puller. 

Pulley, G. C. Cowles 445.047 

Pulleys, self-lubricating device for, W. W. Carey. 444,812 

Pulp moulding machine. D. H. Ferguson 444,916 

Pump, hydraulic beer, J. L. Shiring 4i4.9i»4 

Punch. P. H. Yawman 444.8^1 

Punching machine, washer, A. J. Mason 444,917 

Rack. See Hat and clothes rack. Show rack. 

Rail tie, W. G. Sears 444,910 

Railway rail tie and track fastener, W. G. Sears... 444.909 

Railway signal, N. B. Cregier 444.819 

Railway ties or sleepers, construction of, C. D. 

Kubach 445,0t>3 

Railway trolley, electric, H. H. Blades 444,893 

Railways, electric signal lor, E. C. Wiley 445,106 

Railways for dressed meats, switch for overhead, 

W.C.Jarvis 445,060 

Railways, trolley wire support for electric, J. S. 

Hughes... 445,142 

Range, combined cooking and beating, A. P. 

Broomell 445.037 

Range, portable, D. H. Erdman 445,109 

Reel. SeeTwine reel. 

Reel. B.C. Cornwell 444,818 

Registering and recording apparatus for tram 

cars and omnibuses, T. Gregory 444,883 

Rein button, Berry & Stafford 444,874 

Revolvers, base pin and cylinder brake for, Foehl 

& Weeks 444,823 

Riding habit. W. Shingleton 444.942 

Roller. See Feed roller. 

Rope transmission, T. S. Miller 444,919 

Rotary engine, J. W. Hayes 444 .Sit 

Rotary engine. T. IV. Kincaid 444,938 

Rotary steam engine, S. G. Brosius 445,038, 445,039 

Ruler and paper cutter, combined, W. H. Atkin- 
son 445,009 

Sampler, C. J. Menges 444.887 

Sash fastener. J. N. Beall 445,033 

Saw guide, W. H. Rice 444.851 

Saw gumming machine, F. H. Abbott 444,870 

Saw jointer, R. P. Pratt 444.848 

Sawmill, gang. T. 8- Wilkin 444.965 

Screen. W. E. Selleck 445.089 

Seat. See Tooth seat. 

Seed sheller. Lees & Lester 444.838 

Seeds and spices, comminuting, H. R. Pomeroy... 444.847 
Separator. See Centrifugal separator. 

Separator. Cook & Harvey 445,133 

Sewing looped fabrics, machine for, J. Soper 444.859 

Sewing machine, L. Muther 445,142 

Sewing machine buttonhole attachment, J. H. 

Palmer 444.S46 

Sewing machines, channel cutting and flap turn- 
ing attachment for, Johnson & Porter 444,895 

Shades to rollers, attaching window, S. Harts- 
horn 444,&32 

Shaft reversing mechanism, counter, W. T. Car- 
roll 444.814 

Shears. G. W. Baker 444.970 

Shears. E.Krusius 444.983 

Sheet metal stamping apparatus, D. Stone 444.861 

Sheller. See Seed sheller. 

Shingle painting machine, C. Cuno 444,902 

Shoe, Merrill & Stowe 444,888 

Shoe fastener, A. S.French 444,824 

Show case, J. M. Sweeney 445,129 

Show rack for store windows, etc., B. G. Casler... . 444,815 
Signal. See Railway signal. 

Signaling apparatus. Morgan & Crowley 444.991 

Smoke deflector, J. Wisdom 444.907 

Snow broom. Baker & Booth 444.872 

Snow sweeper, Baker & Booth 444,871 

Soldering machine, can, T. A. Hand 444,831 

Sole cutting machine. Knight & Steele ... 444,981 

Spewing box for use on board ship, H. Scheller... 445,086 
Spring. See Door spring. 

Spring motor, E. S. Reed 444.906 to 444.908 

Spriug motor. Reed & Painter 444,905 

Steam boiler, J. O. Maguire 444,959 

Steam engine, G. C. Pyle 444,904 

Steam engine, direct-acting, J. A. Groshon. 

444,828, 444.S29 
Stenographers and shorthand writers, machine 

for use by, F. E. Granger 444,953 

Stereotype plates, backing block for, H. Dalziel. . 444.949 

Stove, hygienic, F. W. Merriam 444,841 

Sulky, H. B. Paul 444,921 

Surface gauge, K. A. Welles 444,865 

Switch. See Electric switch. 

Tape, woven, 0. C. Hoyt 445,141 

Thrashers, grain separating mechanism for trav- 
eling, L. H. Hill 445,112 

Tie. See Rail tie. Railway rail tie. 

Timber hangers, machine for making, J. Grant.... 445,149 

Timber hangers, machine for making, J. Russell.. 445.007 

Tongs, pipe, C. F. Spery 444,923 

Tongue support, J. W. Lindquist 445,024 

Tooth powder box. I. W. Lyon 445,007 

Tooth seat, E. E. Whipple 445,104 

Traction engine or road roller, M. E. Hershey 444.980 

Tree protector, fruit, D. Cripps 445.048 

Trolley wire clamp or support, W. Vogler 445,103 

Trough. See Watering trough 

Trousers stretcher and hanger, J. A. Traut 445.099 

Truck, electric motor, R. P. Faries 445,i,51 

Trunk, F. J. Palica 444,941 

Truss, T. K. Wheeler 444.899 

Turning machine, Baumeister & Heinz 445.032 

Twine reel. F. O. Werner 444,866 

Type wring machine, W. J. Barron 444,873 

Typewriting machine. M. G. Merritt 444,889 

Typewriting machine, C. J. A. Sjoberg — 445,128 

Umbrella or other sticks, machine for slotting 

and boring, Jesson & Weed ... 445,145 

Valve, engineer's brake, G. A. Boyden 445,132 

Valve, relief, C. Callahan 445,041 

Vehicle. F. F. Landis 445.022 

Velocipede, C. E. McGlinchey 445,125 

Velocipede brake holder, Krieger & Dallmer 445,118 

Violin tuning peg, R. C. Bookser 444.972 

Wagon running gear. H. J. Gouldberg 444,827 

Washing machine, .1. H. Carpenter 444,813 

Washing machine, W. R. Turner et at 444,964 

Watch dials, making, J. Jacobson 444,894 

Watch, stop, tfl. Kuhn 445,004 



Water glass, dissolving, P. Sievert 445,091 

Water meter, piston. Mosher & McMahon 445,070 

Watering trough, automatic stock, C. A. Yont 444,911 

Welding apparatus, portable electric, E. E. Ries.. 444,855 
Welding, electric, E. Thomson . . . .444,926 to 444.928, 444,940 

Well borer, artesian, T. H. Logan 444.8M9 

Wells, apparatus for removing paraffin e from 

pipes of oil, M. Turton 445,100 

Wheat drill, O. L. Peterson 445.076 

Whip socket, Odell & Jones 445.126 

Windmill. D. Bird 445,034 

Window bead fastener, J. Lowendahl 444.840 

Window screen frame, J. B. Phillips 445,026 

Wire covering machine, G. Lispenard : 445,120 

Wire stapling machine, W. E. Harper 445,139, 445.140 

Wire twisting tool. E. Beals 444.808 

Wrench, S. Hussey 444.937 

Wrench. E. H. Kinsey 445.020 

Zinc ores, treating, W. West 444,997 

DESIGNS. 

Brush. C. E. Thompson 30,480 

Check, bank. J . L. Copp 20,488 

Dish. J. B. McBride 20,487 

Lamp, electric arc, Beesley& Benjamin 20.489 

Toy, child's. M. M. Uerrick 20.484 

Watch charm, T. Tueby 20,485 



TRADE MARKS. 

Biscuits, crackers, wafers, cakes, and kindred arti- 
cles. New York Biscuit Company ... 18,894 

Boots, shoes, and shoe laces, .1. K. Krieg & Co 18.868 

Buttons, jet. L. Prange 18,874 to IS'876 

Candles, A. Mandel 18.870 

Card clothing. Mechanical Fabric Company 18.887 

Cigars. C. Alvarez 18,856,18.857 

Cigars, L. A renal & Co 18,848 to 18,851 

Cigars, B. Oelorio & Co 18,858, 18.859 

Cigars, Cortina & Gomez 18.853 to 18.855 

Cigars. J. Dzialruski 18.800 

Cigars, V. Menendez y Martinez 18.871 to 18,873 

Cigars, J. Saavedra 18,877 to 18,881 

Cigars, B. Suarez y Gonzalez 18,84*1, 18,862 

Coffee, tea, and spices. G. F. Oilman 18,863 

Cotton fabrics, J. W. Woods 18,890 

Desks, school, Manitowoc Manufacturing Com- 
pany 18,893 

Dress goods. J. H.Fithian 18,*80 

Dress goods and umbrella coverings, W. F. Read.. 18.888 
Freezing fluids, structures or processes for, F. B. 

Cochran 18.884 

Flour, Thompson Milling Company 18,890 

Gypsum for paper making, pure, H. C. Hulbert.... 18,885 
Medicines and tonics, external, Silvera & Lopez... 18,889 
Oleaginous preparation for washing clothes, Lily 

White Washing Compound Company 18.869 

Packing for machinery, J. H. Billington 18,852 

Paint, mixed, A. Wilhelm Company 18.895 

Photographic cards, Scovill & Adams Company 18,892 

Ranges, cook, J. Tettelbach 18,891 

Remedy for diseases of the blood and liver, J. W. 

Jones 1S.866 

Salve and cough sirup, corn, Kohler Manufactur- 
ing Company 1S.807 

Sodawater, ginger ale, and beverages containing 

honev, St. Louis Honey Wine Co 18,882 

Tea. Japan, A. Ethridge & Co 18.8&5 

Tin and terne plates, Gummey, Spering & Co 18,864 

Tobacco, smoking, A. Beck & Company 18,883 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print, 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of *40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also beobtained. 



^Ct»perfisieTnents. 



Inside Page, each Insertion - - - 75 cents a line* 
Back Pane, each insertion - - - $1.01) a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

ItisHard, Dense, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing, using, and selling. 

Address ADAMANT MFG. CO. 

309 E. Genesee St., 

Syracuse, N. V. 




Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




STEREOTYPING; THE PLASTER AND 

Paper Processes.— Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to everv printer. By 
Thomas Bolas, F.C.S., F.I.C. SCIENTIFIC AMERICAN 
Supplements, 773 and 774. 10 cents each. 



The Sebastian-May Co. 

Improved Screw Cutting 
Foot&T ArpTj™ 
Power JjXl 1 AJjd 

Drill Presses, Chucks, Drills, Dogs, 
and Machi nists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEY, OHIO. 




PARAB0L0N MAGIC LANTERN 



No. 4-5, Price $45.00. 

Particularly suitable for making 
Bromide Enlargements and pro- 
jecting Lantern Transparencies. 
we make several other styles 
singly and in pairs, for use with 
Oil or Lime light. Our Oxy-Uy- 
drogenJets and Oil Lamps are in- 
terchangeable on all our lanterns. 
Specialfaeilitieson the premises 
for the production of Apparatus 
and Lantern Slides. Mr. F. B. Mytinger, formerly of Mu- 
seum of Natural History, has charge of our Slide Color- 
ing. Slides to order from Amateur Negatives. Correspon- 
dence solicited. J. B« COLT & CO.. 
16 Beekmaii Street, New York City, U, S. A. 




POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

Single Hell Chime Whistle, and all Instruments 

used in connection with Steam, Air and Water. 

Sole Agents for Clark's Linen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. BUHfJISJE 




list or 

Books on Electricity. 

Alteraate Current Machinery. By Gilbert Kapp, 
Assoc. M.i.C.E. Reprinted from the Minutes of Proceed- 
ings of the Inst, of Civil Engineers. London, 1889.. .50 

Alternate Current Transformer in Theory and 

Practice. Vol. I. The Induction of Electric Currents. 
500 pages, fully illustrated and with copious index. By 
J. A. Fleming. 8vo, cloth. London, 1889 $3.00 

This book treats both practically and theoretically 
the subject of Electric Current Induction and the Alter- 
nating Current Transformer. 

Arithmetic of Electricity. By T\0 'Conor Sloane, 
A.M., E.M., Ph.D. This work gives Electric Calculations 
in such a simple manner that it can be used by any one 
having a knowledge of Arithmetic. It treats of calcula- 
tions for wiring, resistance in general, arrangement of 
batteries for different work, and is supplemented by the 
most practical series of tables ever published. It is ab- 
solutely indispensable to the practical electrician, as 
well as to the amateur. Fully illustrated. 1891... .$1.00 

Dictionary of Electrical Words, Terms, and 

Phrases. By E. J. Houston. 640 pages, with an appen- 
dix of 15 pages, and illustrated by 396 engravings. The 
author gives a concise definition of the word, term, or 
phrase, and a brief statement of the principles of sci- 
ence involved in the deiinition, with illustrations where 
necessary. 12mo, cloth $2.50 

Dynamo-Electric Machinery. A Manual for Stu- 
dents of Electrotechnics. By Sylvanus P. Thompson. 
Third edition. Much enlarged and revised. 543 pages 
and nearly 400 ngures. N. Y., 1888 $5.00 

"ITie best work published on this subject. We heart- 
ily recommend it.' 1 

Dynamo. How to make a Dynamo. A Practical 
Treatise for Amateurs. Containing numerous illustra- 
tions, and detailed instructions for constructing a small 
dynamo to produce the electric light. By Alfred Crofts. 
12mo, cl. London. Second edition. 1889 80 

Edison and his Inventions. Including the many 
incidents, anecdotes, and interesting particulars con- 
nected with the early and later life of the great inventor. 
Also full explanations of the newly perfected phono- 
graph, telephone, tasimeter, electric light, and all his 
principal discoveries, with copious illustrations. Edited 
by J. B. McClure, M.A. Chicago, 1889 $1.00 

Electric Batteries. Elementary Treatise on. From 
the French of Alfred Niaudet. translated by L. M. Fish- 
back.. Fifth edition. N. Y., 18S8 $2.50 

Electric Incandescent Lamp. Evolution of the 
Electric Incandescent Lamp. By Franklin Leonard 
Pope. 1889 $1.00 

Electric Lighting. The Elementary Principles of 
Electric Lighting, by Alan A. Campbell Swinton. With 
Iti illustrations. Second edition. Enlarged and Revised. 
London, 1889 75 

Electric Lighting. The Elements of Electric Light- 
ing, including Electric (feneration. Measurement, Stor- 
age, and Distribution. By Philip Atkinson, A.M., Ph.D., 
author of " Elements of Static Electricity." Contents: 
Electricity a Mode of Molecular Motion ; Alternate Cur- 
rent Dynamos; Direct Current Dynamos ; Electric Terms 
and Units; Electric Measurement; The Arc Lamp; The 
Incandescent Lamp; The Storage Battery; Electric 
Distribution, etc. Fourth edition. 260 pages. 104 illus- 
trations. 1889 $1.50 

This is a very complete work, and should be in the 
hands of all who have to do with electric lighting appa- 
ratus of any kind whatever. 

Electricity. In Theory and Practice; or, the Elements 
of Electrical Engineering. By Lieut. Bradley A. Fiske. 
U. S. N. 258 pages, and manv illustrations. 1888. . . .$2.50 

Electricity. The A B C of. An elementary manual 
giving in simple language a general outline of the sci- 
ence. 108 pages, with 36 illustrations. Wm. H. Meadow- 
croft. 12mo, cloth, 1889 50 

Electricity in our Homes and Workshops. A practi- 
cal Treatise on Auxiliary Electrical Apparatus. With 
numerous illnstrations. Sydney F. Walker. 12mo, cloth. 
London, 1889.. $1.50 

The author aims to explain in simple terms the ordi- 
nary every day workingof some of the forms of electrical 
apparatus that are in use by outsiders, and not under the 
supervision of electrical engineers. He appreciates that a 
connecting link is wanting between the electricity of the 
schools and the electrical engineering of practical life. 

Electrical Rules and Tnbles. A pocketbook of 
Electrical Rules and Tables for the use of Electricians 
and Engineers. Revised and enlarged. 498 pages. 32mo, 
Roan. Sixth edition. 1889 $2.50 

Electricity and Magnetism. The Mathematical 
theory of Electricity and Magnetism. Vol. II. Magnetism 
and Electro-dynamics. 264 pages. 8vo $4*25 

Electricity and Magnetism. Elementary Lessons 
in Electricity and Magnetism. By Svlvanus P. Thomp- 
son. 171 illustrations and 442 pages. 1889 $ 1 .25 

Electricity and Magnetism. TheTheoryandPrac- 
tice of Absolute Measurements in Electricity and Mag- 
netism. By Andrew Gray, M.A., F.R.S.E., Professor of 
Physics in the University College of North Wales. In 
two volumes. Vol. I., 1888 $3.25 

Electric Telegraph. Modern Practice of the Elec- 
tric Telegraph. A hand-book for Electricians and Opera- 
tors. By Frank L. Pope. Twelfth edition. Revised and 
enlarged. With illustrations. N. Y., 1888, $1.50 

Electric Light and Power. Economic Value of 
Electric Light and Power. By A. R. Foote. 1839.. $1.00 

Electrical Rules, Tables, Tests* and Formula?. 
By Andrew Jamieson, C.E., F.R.S.E. Fully illustrated. 
N. Y.. 1889 75 

Electrical Dictionary. A Dictionary of Electrical 
Words. Terms. and Phrases. By Edwin J. Houston, A.M., 
Electrician of the International Electrical Exhibition. 
640 pages and 390 illustrations. 1889 :..$2.50 

The author has aimed to give a concise definition of the 
word, term, or phrase, and a brief statement of the sci- 
ence involved in the deiinition, and to insert when possi- 
ble, a cut of the apparatus described or employed in 
connection with the word, term, or phrase defined. 

Electro-Deposition. A Practical Treatise on the 
Electrolysis of Gold. Silver, Copper, Nickel, and other 
Met als tind Alloys, with descriptions of VoltaicBatteries, 
Magneto and Dynamo Electric Machines, Thermopiles, 
and of the Materials and Processes used in every depart- 
ment of the Art, and several chapters on Electro-metal- 
lurgv. Bv Alexander Watt, author of "Electro-metal- 
lurgy," '"The Art of Soap Making," etc.. etc. With 
numerous illustrations. Third edition. Revised, cor- 
rected, and enlarged. London, 1889 $3.50 

Elements of Dynamics (Mechanics). With Nu- 
merous Examples aud Examination Questions. By J. 
Blaikie. New and enlarged edition. 12mo, cloth. Edin- 
burgh, 1889 $1.40 

Elementary Engineering. A manual for Young 
Marine Engineers and Apprentices, in the form of ques- 
tions and answers on Metals, Alloys, Strength of Materi- 
als. Construction and Management of Marine Engines 
and Boilers, etc. With an appendix and useful tables. 
By J. S. Brewer. 12mo, cloth. London. 1889 .80 

Incandescent Wiring Handbook. With 35 illus- 
trations and 5 tables by F. B. Badt. late First Lieut. Roy- 
al Prussian Artillery, and author of " Dynamo Tenders' 
Handbook," "Bell Hangers' Handbook." 1889 $1.00 

Practical Electric Lighting. By A.B. Holmes. Ex- 
plaining in simple language the principles involved in 
the production of the light and the construction and 
working of the apparatus employed. Fourth edition. 
183 pages, with 89 illustrations. 12mo, cloth $1,00 

Practical Electrical Measurement. (55 illustra- 
tions). By J. Swinburne. London and N. Y., 1888.. $1.75 

Practical Electric Bell Fitting. A Treatise on 
the Fitting-Up and Maintenance of Electric Bells, and 
all the necessary apparatus. By F. C. Allsop. With 
nearly 150 illustrations. 1889 $1.25 

Practical Electricity. A Laboratory and Lecture 
Course for First Year Studeutsof Electrical Engineering 
hased on the Practical Deflnitions of the Electrical Units. 
By W. E. Ayrton, F.R.S. Nearly 500 pages, and 180 illus- 
trations. Third edition. 1888 $2.50 

The Electric Railway. 259 pages, with illustra- 
tions. F. H. Whipple. 8vo, paper. 1889 $1.00 

The Telephone. By Wm. H. Preece and Julius 
Maier, Ph.D. 30 chapters, 290 illustrations, and 482 pages. 
1889 $4.00 

Voltaic Accumulator. The Voltaic Accumulator, 
an elementary treatise, Bv Emile Reynier. Translated 
from the French by J. A. Body. 1889 $3.00 

Wrinkles in Electric l.iQbting. By Vincent 
Stephen. Illustrated. N. Y.. 1888 $1,00 

J3T* Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

TStLTJJSTN eft? CO., 

Publishers of the "Scientific American," 
361 Broadway, New York. 

0T" Send for our New and Complete Catalogue of Books, 
sent free to any address. 




Awarded the Grand Prize at late Paris Exposition. 



rCE-HOUSE AND REFRIGERATOR 

Directions an \ Dimensions for construction, with one 
illustration or cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 1 16. 
Price 10 centB. To be had atthisofficeand of all news. 
dealers. 




A XMAS HEALTH GIFT 

(Exerciser Complete $5) 

Is Best op All. Circular Free. 

Books: For "An Ideal Complexion 
& Complete Physical Development," 
39 Ills socts. "Health & Strength in 
Physical Culture," 40 Ills 50 cts. Chart 
39 Ills for Dumb Bells & Pulleys, 25 cts. 
Ad. JNO. E. DOWD'S Vocal & Physical 
Culture school, 116 Monroe St. ChicaDO 



CXiA-RKl'S 

Ventilating and Drying 

FANS. 

Light Running, Adjustable 
Blades, Self-Oiling Bearings. 
,, 24-page catalogue free. 

f Also Rubber Press Rolls for Wool 
and Yarn Washing and 
Dyeing Machines. 
GEO. P. CLARK, Mnnuf. 
Box L, Windsor Locks, Ct. 




ON GAS ENGINES. — A VALUABLE 

Eaper by R, Delainare-Ueboutteville, touching upon the 
istory of gas moiors in general, and describing in de- 
tail the "Simplex ' engine invented by the author and 
Air Ma andin. With 2;i figures. Contained in Scientific 
American .supplement. Nos. 7 1 3 and 7 lti. Price 10 
cents each. To be had at tnis office and from all news- 
dealers. 

OTTO GAS ENGINES 

33,000 SOLD. 

Engines and Pumps Combined. 

For COAL GAS 

or GASOLINE. 

SCHLEICHER, SGHUMM & CO. 

PHILADELPHIA, 
CHICAGO, NEW YORK. 





f% Barnes' Foot-Power Machinery 

Complete outfits for Actual Workanop 
Business. A customer says : "Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe. 1 do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. V. & JOHN BARNES CO., 
1999 Ruby St.. Rockford. 111. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American supplement. No. 6*J4. Price 10 
cents. To be had at this office and of all newsdealers. 



STAEBBTT'S 

SPEEDED SCREW MICROMETER 

Price $6. With Morocco Case, $6.75. 

Surface Gauges, Combination Squares, Hardened 
Steel Squares, Universal Bevel Protractors. 
Fay's Patent Spring Dividers, Spring Cali- 
pers, Screw Pitch Gauges, Steel Rules, Mi- 
crometer Caliper Squares, etc., etc. 

Send 2-cent stamp for full list. 

L. S. STARRETT, ATHOL, MASS. 
Manufacturer of Fine Tools. 

IDEAL MUSICAL BOX 

1m the Latent Invention in Swish Musical Boxes 
It is the Sweeten! and Most Perfect Instrument 
for the Parlor. Any number of tunes can beob- 
tained for it. The Largest Stock of Musical Boxes in 
America. Send 4 cent stamp for Illustrated Catalogue. 

j acot & son, 8 wtf!i^ T - 




SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description In detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in Scien- 
tific American Supplement, No. 767. Price 10 
cents. To be had at this office and from all newsdealers. 

LITTLE HERCULES DRILL CHUCK 

Has eccentric rotafing, self-gripping jaws, 
which hold strongest when work- 
ing hardest. The larger the 
drill, the more powerful the 
leverage. All working parts 
of best steel, hardened. The 
most powerful, accurate, and 
durable chuck in the market. 

ONEIDA MFC. CO. 
ONEIDA, N. Y., U. S. A. 




STEREOTYPING.— A VALUABLE 

series of lectures by Thomas Bolas. discussing the most 
recent methods in this branch of typography. With 23 
Illustrations. Contained In Scientific American Sup- 
plement, Nos. 773 and 774. Price 10 cents each. 
To be had at this office and from all newsdealers. 




- 6TERE0PTICONS 

(For SCHOOLS &PUBLIC ENTERTAINMENTS - 
! LANTERN SLIDES C0L0RED&UNC0L0RED 

^^aUEEN&CO. 

-£FHILA .PA.J- 



Stored Energy 

APPIIUIII ATflDC for Electric lighting and 
MbwUmULH I UnO Streetcar Propulsion. 

THE ACCUMULATOR COMPANY, 

44 Broadway, N. Y. City. 224 Carter St.. Pliila., Ta 
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The New Metal of tlie Present, no longer " The Metal of 
the Future." 



THimjiiuuiij! 



RECENTLY PUBLISHED. 



A IjUjMIS I I'M.— Its History, occurrence, Properties, 
Metallurgy and Applications, including its Alloys. By 
Joseph ^ . Richards. M.A., A.C., Instructor in Metal- 
lurgy at the Lehigh University. Second edition, revised 
and greatly enlarged. Illustrated by 2S engravings and 
two diagrams. ".11 pages. 8vo. 

Price $5.00, by mail, free a f postame to any address in the 
World. 

(EF~ A circular of 4 pmges, ito, showing the full Table of 
Contents of this thoroughly revised and recast treatise, 
showing tlie state of tlte industry up to 1890, anrl which has 



Slai/edan important partintht mpid drrelnpinent of this 
■ ew Metal, will he sent free, and free of postage, tout 
in nun part of tlie world, who will furnish his address. 



ZW~ Our new and revised Catalogue of Practical and Sci- 
entific Books, 87 pages, Sro, and our other Catalogues, the 
whole cover iiut every branch of Science applied to the Arts, 
sent free and free of postage to any one in any part of the 
world who will furnish us with his eiddress. 

HENRY CAREY BAIRO&CO., 

Industrial Publishers, Book sellers & Importers 
810 Walnut St.. Philadelphia, Pa., U. S. A. 



4 WEEKS FOR IO CENTS 




The most scien- 
tific farm paper 
in existence. 

The Rural New- 
Yorker has done 
more for farmers 
than nine-tenths 
of all the land 
grant colleges 
and experiment 
station a.— Nau 
York Tribune. 

Has done more 
to promote the 
true interests of 
agriculture than 
all the experi- 
ment stations. — 
New York Times, 

Kstablished 1850. 
20 pat:t>s weekly. 
Illustrated. 

Price $2 a year. 
In club with Sci- 
entific American, 
$4.00. On trial 4 
weeks for 10c. 



Our First Farmer President, 
We may have another one. 

The Rural Publishing Co., 

Times Building, New York 




The 



Remington 



has set the copy for writing 
machines for 15 years. 
It is to-day the 

Standard 

and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 



Wyckoff, Scamans &• Benedict, 

327 Broadway, New York. 
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USHMAN CHUCK 

Complete line for all uses shown in new 

illustrated catalogue, free to all. 
Cushman Chuck Co.* Hartford, Conn. 



s 



BRICK 

MACHINES 

With AUTOMATIC 
CUTTING TABLES 
From 10 to 100,000 

CAPACITY 
PER DAY. 



EIGHT 

DIFFERENT 
STYLES. 



CLAY 

Crushers 



TILE 

MACHINES 

Whole OUTFITS for 
FACTORIES. 




SEND FOR ILLUSTRATED CATALOGUE. 

THE FREY, SHECKLER CO. BUCYRUS, 0. 



PATENTS! 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scikntific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 
experience, and now have unequnled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charsre. on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues Inf ringeraents. As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN «V CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.— No. 622 and (124 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 



|\jew y ork R eltinc and P acking Qo. 

John H. Cheever, Treas. |5 PARK ROW, New York. 

OLDEST and LARGEST Manufacturers in the United States of 

VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 

RUBBER BELTING, 

Packing, and Hose. 

Rubber Mats, Matting, and Stair Treads^ 

Rubber Pump Valves* Bicycle Tires. Tubing, Tenuis Soling. 

Kill) he r Cement, Cord, baskets, Diaplinimim. 

Rubber Kings, Rolls, Car Springs, Washers. 
VULCANITE EMERY WHEELS, Rubber Sheets, Strips, Saw Bands, Stopples. 

Salesrooms:— Philadelphia, 308 Chestnut St.; Boston, 52 Summer St.; Chicago. 151 Lake St.; Minneapolis. 28 
South 2d St.; Cleveland, 17(i Superior St.; San Krancisco. 17 .Main St.; Detroit, 16-24 Woodward Ave.; St. Louis, 
01 Locust St. European Branch, Pickhaben 5 Hamburg (Freihafengebiet) Germany. 





" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 

AH type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y-, U. S, A. 

Send for Catalogue. 




THE EAGLE 

THE EASIEST RUNNING BICYCLE 

IN THE WORLD. 
flS-Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

STAMr.-OH.D, CONN. 



ARCftlTC make 10(l oer cent, profit 

HWtll I O Bolts, Brushes. Curlers, nn<1 novelties. 



n my Corsets, 

, ..nd novelties. 

Samples free. Write now. Dr. Bridgmiui, 37* B'way, N.Y. 




EYEKY USER OF MACHl.NEIil 

SHOULD LEARN 

Howto Use Loose Pulleys. 

Useful information on this sub- 

i'ect is given in our " Catalogue 
Jo.56." Sentfreeto any address. 

VAN DUZEN&TLFT, Cincinnati, Ohio. 



- ME.NTIUN THIS PAF 



GRAND PRIZE-PARIS EXPOSITION, 1SS9 

THIN PANEL STOCK 

In Whitewood, Walnut, etc. 

Manufactured by the original "Cysteine Harriett,'* 

receivedthe Highest Award and only "Grand Prize" 
Riven to this industry. The only " System© " introduced 
into Europe and America that produces a perfectly 
sound cut board. 

HENRY T. BARTLETT, 

CABINET WOODS I MAHOGANY 

and VENKEKS, I SAW MILLS, 

300 Lewis Street, New York. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
* Metal Type Wr eels. Dies, etc. 
[>I odi'l and Experimental Work 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 

New York Stencil Wks., 100 Nassau St., N.Y 




SEWING MACHINE MOTOR FOR AMA- 

teurs.— By C. D. Parkhurst. Description of a very sim- 
ple and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With 11 
engravings. Contained in Scientific Amkrican* 
Sri'PLKMEXT, No. 759. Price 10 cents. To be had at 
this office and from all newsdealers. 



SMM&fe 




r.-.,-i -. ;..■■ direct fro: 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

is a Flexible Felt Mnue of Pure Asbestos, In a 

finely divided fibrous state, indestructible by heat and 

unexcelled as a Non-Conductor. U. S. Navy tests show 

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 



for jripes and into sheets and rolls for large surfaces. Send for Samples. 

Steam Packing-*, Asbestos Cloth, Asbestos 



Asbestos Boiler Coverings, 

Building Paper, etc. 

THE CHAL.MEBS-SPENCE CO., 59 anil 61 Liberty St., New York, 

Branches:— Philadelphia, Chicago, Pittsburgh. Boston. 



Book-keepers and Draughtsmen Attention! 




Matthews Improved Flexible Baler 

EXCELLS THEM ALL. 
Used once, used always. Avoids clotting, 
avoids blotting. Conforms perfectly to un- 
• ven surfaces and rules with remarkable 
beauty and ease. The latest and best thing 
out. Manufactured of fine polished combina- 
tion hard and soft rubber. Handsomely made, 
perfect in action and the ' ruling favorite' 
wherever known. Hailed throughout America 
postage free. U0c. Postal Note. Money Order 
or Draft, Address the Inventor and Patentee, 

O. S.MATTHEWS, 

P.O.Box 592, DALLAS. TEX., U. S. A. 



TYPEWRITERS. 

Largest like establishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEWRITER ) 70 Broadway, New York. 
HEADQUARTERS, , 144 La Salle St., Chicago. 



IMPROVED 

EXCELSIOR 



INCUBATOR 

.Simple* Perfect and .Self-Reffulat- 

liiifc. Hundreds in Buocessiul operation. 
t i Guaranteed to hatch a larger percentage 
f of fertile eggs at less cost than any other 
hatcher. Send 6c. for Bins. Catalogue 
Circularsfree. CEO.H.STAHL, QUINC Y, ILL. 




THE LONDON ELECTRIC UNDER- 

ground Railway. Description of the plan followed, 
methods of work, and use of the hydraulic shield. With 
6 illustrations. Contained in Scientific American 
Supplement, No. 771. Price 10 cents. To he had at 
this ottice and from all newsdealers. 



3\GQMPLLTEdTEAM PUMP 

<» >r\ 10 Sizes from 17 to $75 

\{ H r -rSr"WATER5UPPLYTANK5, 
VANuUZEN&nn% F| RE PUMPS a arc 

imilJULI-1U.MI I » WRITE FOR 

S u 5 •' ■' "^Prices ano 

•©OLE MAKERS' , fS^D|SCRIPTlVE 

^NCltNN„ATJ,0!l3SS 



per night. A 
light and pro- 
fitable b u si- 



$10.00 to $50.00 

ness. Maaic Luntern* find Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. JUAN ASSE, SS JHadisou Street, Chicago, 111. 



MB 



UNTEMISWMTED inflow 

HARBACH 4 CO. 809 Filbert St.Phila.Pa. 



Mechanical Drawing. 

By Prof. C. \V. MacCord, of the Stevens Institute 
of Technology. A scries of new, original, and 
practical lessons in mechanical drawing, accom- 
panied by carefully prepared examples for prac- 
tice, with directions, all of simple and plain cha- 
racter, intended to enable any person, young or 
old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, as well as the cheapest. The series is illus-^ 
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, uniform in size with the Scientific Amer- 
ican. Price, stitched in paper, $2.50; bound In 
handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 
purchase the entire series at once, we would state 
that these valuable lessons in mechanical drawing 
may also be had in the separate numbers of Sup- 
plement, at ten cents each. By ordering one or 
more numbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
as his practice requires. These lessonsare publish- 
ed successively in *1, *3, *4, *6, *8, *9, +12, 
*14, *16, *18, *20, *22, *24, *26, *28, *30, 
*32, *36, *37, *38, *39, *40, *41, *42, +43, 
*44, *45, *46, *47, *48, *49, *50, *51, *52, 
*53, *54, *56, *58, *60, *62, *65, *69, *74, 
*T8, *84, *91,*94, *100, *101,*103, *104, 
*105, *106, *107, *10S, *134, *141. *174, 

*176, *178. FOR SALE BY 

avLTTuxrjxr cfe go., 

Publishers of SCIENTIFIC AMERICAN, 

361 Broadway* New York. 



ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh. Pa., 

Manufacturers of everything needed for 
AB-T£SIA1V IVilLIjS 

for either Gas. Oil, Water, or Mineral 

Teats, Boilers. Engines, Pipe, 

Cordage. Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount, sheets 

on request. 





VELOCITY OF ICE COATS. A COLLEC 

tion of interesting letters to the editor of the SCIENTIFIC 
America n on the question of the speed of iceboats, de- 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
AiiKKK'AN SrpPLE.MKNT, No. 214. Price 10 cents. To 
be had at this office an* from all newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 6C 
to 3000 feet. We also manufacture 
and furnish ererything- required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. Pierce A i itMian 
and OH Well Supply Co.. 
80 Beaver Street, .New York. 

EXICAN PATENTS 

AND CONCESSIONS 

L egal Business of all kinds. 

PAUL F. WALKER, 

San Juan de Later an> No. 13, City of Mexico. 



M 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

JllltDSISOKO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



ARMSTRONG MAN'F'G. CO. 1 




!AHi>-*GfiS » • -^r „5TERB*-T00ls! 

|Our ADJUSTABLE STOCKS and DIESl 

are univers ally acknowledged to be the I 

i rr, , 3BEST! I 

we also make all our Tools on the I 
isame principle, of the BEST MATERIA I, andi 
i WORKMAN SHI P, and always with a viewi 
■ <>f time and labor saving in their use. I 
» .... .BRIDGEPORT. CONN.. ... .* 



SDrPIAI MAI'HINEUY and Appliances 
Or CulHL executed with perfect workmanship. 
Entire confidence and interest guaranteed. Draughting, 
Patternmaking, Planing, Turning, Drilling, etc., etc. 
WM. GRUNOW, Ju., 204 & 200 East 43d St., New York. 



ATMOSPHERIC DUST.— BY WILLIAM 

Marcet, F.R.S. An address delivered to the Royal 
Meteorological Society. Contained in Scientific 
American Sttpplkmext, No. 755. Price 10 cents. 
To be had at this office and from all newsdealers. 



CLuu I nib fflll I UK complete, $4.50. 

A little beauty. Runs fans, mechanical toys, etc. Stamp 
for circular. Standard Novelty Co., Ravenswood, lit 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES and ELEYATORS 



'UOVIIIKNt:E. It. 




14- W. 28. ST. 



:CARY&MQENC'Q.(ii 

PRESCRIPTION fe^- - HI 
OTSTEELSPRINGS. NffllYORKCITY 



EXCELLENT Black Copies, only equaled by Litho- 
graphy, of anything written or drawn with any Pen by 



hp et AUTOCOPYIST 



Specimens J 
free. 



Ten Eyck & Parker, 66 Pine Street, New York 



Df TTP DDI1UTT Paper, Superior Quality. 
DLU H r ri I II I Photographic Supplies. 



Send for catalogue. 



T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia. 



PARTIES DESIRING MACHINERY 

for Manufacturing Chair Cane will please address 

A. A. SMITH, Leominster, Mass. 



FflP fiAl C A SMALL STOVE FOUNDRY 

rUll OHLCi This is worth investitrat.ing. 

Address A. W. F., Box 773, New York City. 



TO INVENTORS! 

WANTED-To buy an Interest in a Good Patent. 
ww Send full information with printed copy of Speci- 
fication and Drawings. Address 

15. M., care CaiTier759, Dorchester, Mass. 



WATWT'ETI Selling Atreuls lor Elcc- 
***» * ■»-*■*'• trical Novelties. Bittery 
Motors for all uses surprise Electrical Experts. 
Catalogues. BUSH CO., ^4 Park Place. New York. 



\Wl A NTED.-One First-class Instrument Maker. 
ww Apply by letter to T. C. MENDENHALL, Supt. 
U. S. Coast and Geodetic Survey, Washington, D. C. 



Jhe S cientific fl merican 

PUBLICATIONS FOR 1891. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows . 

RATES BY MAIL. 
The Scientific American (weekly one year . $3.00 
The Scientific American Supplement iweekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year, 3.00 

The ScientiOc American. Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Kdition . . 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, wnich we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO.. 361 Broadway, New York. 



WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co., Ciivti. 0. 
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li^doertisements. 



Inside Pnge, each insertion - - • - 75 cents a line 
Back Page, each insertion - - - - $] .00 a line. 

The above are charges per agate line- about eight 
words per line. This notice allows the width of the line, 
and is set in ayate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



Victor Bicycles! 




For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle tor. 
VICTOICS ARE BEST ! 

Send for catalogue. 

Ovorman Wheel Co., Makers, 

Chicopee Falls, Mass. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an enpraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made : how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American supplement. No. 
43s. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the countrv. 



NEW KODAKS 

" You press the button, 
we do the rest." 

Seven New 
Styles and 
Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. HUCHESTER, N. Y. 

ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings l detaite. and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-saihng boats 
us'-d on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
ji i nt, 1 . The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and mai.agemt:iit of ice-boats, t'rice 10 cents. 
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i 1 LA JtGE WATE*l_L«NKs, * coM tPLET£ stock of" 
rl SPECIFICATION FURNISHED W P p\ \\ *T , r ,| T f '0 

i i for fduno*ti0msb<t0wer5. '-u.laldw ell cc l° 
jU n° £17 E.MainSt. Louisville Ky. 



JAMES LEFFELWATER WHEELS 

ENGINES, and BOILERS. 

TAMES LEPFEL <Sc CO. 

FARLO ST., SPRINGFIELD, OHIO. 

110a Liberty Street New York City. 



STEAM ENGINE, HOW TO MANAGE. 

By J. C. S — A very practical paper on the subject. How 
to fire with wood and coal, how to manage the water 
supply, how to clean the engine, how to clean the supply 
pipe, how to gauge the pump, etc. With 12 illustrations. 
Contained In Scientific American Supplement, No. 
747. Price 10 cents. To be had at this office and 
from all newsdealers. 




n tU NCWYORKi - V U 

levels, Transits, Surveyors* 
Compasses, Pocket and Pris- 
matic Compasses, Hand Lev- 
els, Angle Mirrors, Planimof 
ters, Pantographs, Engineers' | 
Slide Rules, Leveling Rods,!': 
Poles, Chains, etc. - 

Catalogue on application, 




S cientific gook C atalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN Jt CO., Publishers Scientific American. 
361 Broadway* New York 



COPPtR TUBtS. 'Xk 

Svittl BR ASS BRAKSWSC 



SINU For N 




HOW HOT ^il.lIU'i.llH.lillfili'l'.'liffi 



W B BURNS PR0PT 



is the water you are leading to your boilers? You never tested I 
it? Well! W*eft.',' Suppose you take a thermometer and try it, 
andwhileyouare about it, test the heat of your exhaust, too. 

Your feed water ought to be as hot as the exhaust, or within 
a degree or two thereof. It you don't get that heat, you are 
losing just that much. 

■m 



"Steam Jacket" 



FEED WATER 




is gunnmteed to deliver the water within one degree of the heat 
of the exhaust steam, which, in the ordinary steam plant, ranges 
from 212° to 216° Falir. 

By feeding your boilers with water at 212° or above, you 
SAVE FUEL, 

AVOID COXTRACTION AND EXPANSION, 
SAVE BOILER REPAIRS, 

INCREASE THE STEAMING CAPACITY 
OF YOUR BOILERS. 

Our patterns range from 10 to 3,000 H. P. Our heaters are in 
use throughout the whole country. Address 

WM. BARAGWANATH & SON, 



40 W. Division St., 



CHICAGO. 



THOMAS ALVA EDISON.— A BIO- 

graphical sketch of the great inventor, with full-page 
portrait from a recent photograph. Contained in Scien- 
tific American Supplement, No. 746. Price 10 cents 
To be had at this office and from all newsdealers. 



THe Motor of 19th Century 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Kire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour tn each indicated horse 
power. For circulars, etc., address 

Charter Gas Engine Co. 

P.O. Box 148. Sterling, III. 




Economy, Reliability) 
Simplicity, Safety. 



WORKING MODELS MBS^'SSSI 

or wood, made to order by MASON & Rauch, successors 
to J. F. Werner, 47 & 49 Centre Street. New YorK. 




SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



Otis Electric ElevatoT 

— ALSO— 

Manufacturers of the Standard 

Hydraulic Passenger and 

If reight. Steam and Belt 

ELEVATORS, 

Otis Brothers & Co,, 
38 Park Row, New York 




ICEHOUSE AND COLD ROOM. -BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific amkiucax 8dp- 
I'Lement, 59. Price 10 cents. To be had at this office 
und nf all newsdealers. 




Acme Automatic Safety 
Engi nc— '• S tati onary. " 



After being on the Market Five Years 

The "ACME" Still Leads! 

Sizes One Two Three and Four Horse Power. Arranged for either natural GAS 
nr Kerosene Oil Are as ordered. No extra insurance requiredon account of the oilflre. 
Send for catalogue giving full particulars and prices. 

A ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 



STAMPED 

C0RRUCATED 

SHEETS 



Insure Perfect Joints in 
Your Buildings. And 
when your joints are 
perfect, your buildings 
are Fire. Wind, and 
Water Proof. 

THE CINCINNATI CORRCGATING CO. 

Send for Catalogues. Piaua, Ohio. 




95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



iS FROM SPECIAL BN <; 

J FINS TINNING jT£f "PA"f T £v"l 

LEHIGH ME S AMERICAN ST. PHIL* . Cl *"«> « 



GATES ROCK & ORE BREAKER 

Capacity u p to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 

GATES IRON WORKS, 

50 I! So. Clinton St., (hit-ago 

215 franklin St.. Boston, Mass. 




Sight feed Lubricators are a drug on 
the market, but our 

SENIOR 

is always In demand. 
It is not only cheap, but of superior quality. 
Write for complete catalogue. 

The Lunkenheimer Brass Mfg. Co. 

15-1 7 E. 8th St., Cincinnati, O. 




THE PHONOGRAPH.— A DETAILED 

description of the now and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scikntific American Supple- 
ment, No. 63-. Price 10 cents. To be had at this 
office and from all newsdea, era. 



FA MILT ICE MACHINE m&u e te&.* J"o & SZ 

L. Dermteny, 126 VV. 25th St., N. Y. State Rights for sale. 



Experimental Science 

BY 

Geo. M. Hopkins. 

Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy, Op- 
tical Illusions. Mechan- 
ics, etc. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Tableof Contents sentf ree. 
740 Pages. 680 Illustrations. 

PRICE, by mail, postpaid, ... $4.00. 
MUNN & CO., Publishers, 

Office of The Scientific American. 

361 Broadway, Now York. 







AGENCY^ 



V A pamphlet of information andah-A 

\stractof the laws, showing How to/f 

^Obtain Patents. Caveata, Traded 

v s.Marks, Copyrights, sent free./ 

^Addresa MUNN & CO.^ 

^361 Broadway, 

New York. 



GRAVES 

PASSENGER & FREIGHT , 



[LEVATORS, 

.t lll . l . l J II : 



JENKINS STANDARD PACKINC ! 

JENKINS IlltOS., H JohnSt., N. Y.; 105 Milk St., 
Boston.; 21 North 5th St., Phila.; 54 Dearborn St., Chicago 
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JaSmall Electric Motor 

for Amateurs, lllus. in Sci.Am. 
Supp., 7S:i. Materials and direc- 
tions for making sent by mail, 
$1.25. Difficult parts Hnished,Any 
one can make it. W. S. BISHOP, 
Mt'r. of Klectric Machinery, 958 
Grand Ave.^New Haven, Conn. 



THE 
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ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 



Only $3.00 a Year, Including Postage. Weekly 
52 Numbers a Year. 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers ; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 

O 

THE 

Mtutifit $mmcm $nwftmtv& 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents fhe most recent papers by eminent writers in f.ll 
the principal departments of Science and the Used. I 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemistry 
Electricity, Light, Heat. Mechanical Engineering, Steam 
and Railway Engineering, Mining, Ship Building, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. A 
vast amount of fresh and valuable information obtain- 
able in no other publication. 

TJie most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific A nek- 
ican and one copy of the Supplement, both mailed for 
one year for $7.00. Single copies, 10 cents. A ddress, and 
remitby postal order, express money order, or check, 
MUNN & CO., 361 Broadway, New York. 

Publishers Scientific American 



PEANUTS; THEIR GROWTH AND 

Culture.— By J. S. Fowler. A valuable paper with 3 
illustrations. Contained In Scientific American 
Supplement, No. 77*2. Price 10 cents. To be had at 
this office and from all newsdealers. 




HARRISON CONVEYOR! 

" Handling 6rain, Goal, Sand, Clayjan Bark, Cinders, Ores, Seeds, &c. 

K£ s r . I BORDEN, SELLECK & CO., USS&*} Chicago, III. 



CUTLER DESK.' 



BEST IN THE WORLD. 

A, CUTLER & SON, 

> BUFFALC.N.Y.. U.S.A. 



jttMiwfl Mtifltt. 



The Scientific American Auchiects' and Build* 
eks' Edition is issued monthly. £2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other tine 
engravings; Illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety oi the latestand best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any Archi- 
tectural publication in the world. Sold by all newsdeal- 
ers. $2.50 a year. Remit to 

MUNN <& CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS 

I The Scientific American is printed with CHA8. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 

1 Sts., Philadelphia, and 47 Roae St., opp. Duane, New Vork 
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